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Abstract of J P1 11 87900 

PROBLEM TO BE SOLVED: To provide a 
method for spotting, in high density, a probe for 
detecting a target single-stranded nucleic acid, 
for determining base sequence, and so on, by 
supplying and attaching liquid which contains a 
probe which binds specifically to a target material 
onto solid phase surface by the Inkjet method. 
SOLUTION: This method comprises supplying 
liquid which contains a probe (e.g. singlestranded 
nucleic acid probe) which is capable of 
specifically binding to a target material to a 
bubble jet head 1 05 which is a kind of ink jet 
head and has a mechanism which gives thermal 
energy to the liquid and exhausts it, followed by 
exhausting and attaching the liquid onto the 
surface of a solid phase 103 such as a 
transparent glass plate as a droplet 104 by the 
ink jet method. This method allows spotting of a 
probe onto a solid phase to produce a probe 
array useful for detection of a target single- 
stranded nucleic acid and specification of base 
sequence of a target single-stranded nucleic 
acid. 
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*#*-4M*JBl 1 0£»<0l8i*ft. 
[ I9*il 112] k«7 ^jttM S xrms&fi o . 

1 - 5 1 1 1 Etfcowem 



[ I9*il 113] KH*|tf>'7 v JttJS 5 yyj<?f ft 
^?S«Sr^<fct2B#r B W=5r3I9*iIl 1 lfBRa 
«J6*ft. 

[§9*>S 114] 0BW*.x# y h^HmMK^d? ? 
Y(T)8cm&±t%h J: pmyf< v^-rst9*« 
1 0 9lBtt<^KftfrS. 

[19**1 115] KB»&«fflfc>t5'-yttlciare 

#**>'7x;Pfctt&-ri>a!*3S8 iiB»«oK5t2rft. 
[ I9*JI 116] RIBffi*«3(e¥Wti»fl-CA 9 . f£v 

i- y ^xtmrnx-htrnm. 1 1 5E«tf>i!Bi#ft. 

[=9*11 117] Ur? V U ?*#81l]i££tfilt*fl 1 
1 5EttO»S*tfe. 

[§9*il 118] lit"? h 'J ?*0*B«*ttT*>*> 
I9*JS1 1 5ffiiSScD£!ji;frft. 
[I9*il 119] t£-7 x>K0«ffl!MR*tt?asill* 

jbi 1 stEaosB&frft. 

[19*11 12 0] x/l/tf>«JMft&*2 00// mt* 
619*111 1 5B»<0»iS#ft. 

[sf*JB 12 1] KvMJ 9A0M#. W7s.)\>m. 
JMBm/2~2ffrCfc*W*fll 1 5Btt<0l8t*- 
ft. 

119*11122] llt-7hU^X(7)/f$*>'l~2 0//m 
t'*6ffl*«l 1 5£»tf)S8&arft. 

[19*11123] lSvh'J^X^'^-y$r, 7*h'J 
V/?7>r-ftfcJ:r>TJ6j£-n>fS*Jll 1 5Btt<0« 
*i#ft. 

[f9*il 124] \K7 * h 'J V 7 ^ -fttf. Sat 

«oas i co*ffit»Ji&mL . mma±.£y * h 

t-ymz-f&im, *#t6 mmi 2 3iessoM 
mum. 

[if*iii25] &7*hvv7?7<-m. m 

fc**u mmixmzii-tmxm 2 3iea^s 
jt^ft. 

[f9*ii 126] wmmmmm\ u v v v , 
to-cS)5»*3a 1 2 5iett^S5t*ft. 

[ 19*11 12 7] mWlsiSX hti\ mfc#V4V7 

i>>-3jmmt'xTi;m^ : Jxh . 7xy-;MBIB- 

-sw-t7h*yy»ws;^bT**itMii 2 6ie 
a^it^ft. 
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[H#JH128] KDEEP-UVI/itthsWftftftt 

{ mm 12 9] itmmmmx v-?-uisxb 

?-/M V7n^-)V^YV&tc\XW!OK") - 1 -MM 
mm l 2 8ie«co$»i£. 

[ 130] mmmwmis : jx y *\ 3 ->v 
mo-~haKy-j)ux.xT>iX'$)mmi 2sie» 

[fiW<lBl31] KDEEP-UVU^'Xb^Uh' 
-*7i/-*-3, 3' -y7y'Hy'7x-;U/l/* 

yttdi^^^om-/'j^'j^x'hi'mmi 2 6ie 
[iii^Ji 13 2] immmmmw?-- yyizx 

->xm&Ltz-?vV7X^?-yz. ic^xh^-? 

1 2 5ie«^$©S^„ 

13 3] ig7-n-7>'*-n,irig» ts*^ 

(c5ti-5T^A-ri.ii^JHi 1 siemossitm 
c iB^ii 134] mm-ymtz timtmm 

mzmxtmrni 1 smm^wimm. 
mm 135] immmiz, mimzmxi- h 

3 4!ftB!<9g?)i*ffi. 

[fil^ll 13 6] t&i?l£^x/l^<D#4$M y? =J 
x -y h&£*OTLTfir&?lfi;f<JBl 3 5 K^S^* 

[ 137] imm i ^x*i'mx\tT s /a ■& 
^mz^t^^yyit^m^ti^yy^yrv yy 

im$m 138] mmm?xm±<?>T $/mt 

KfcLX#yX&W±\,z-?\s'i 5 FSS:SA$^l.it 

[mm\ 3 9 ] fg-fbi^Jfr'N-^l^f $ K^To-f 
ndfx^^^W S H^«iXx*W $. ! Jfr-A- (V 
l^f$F7x^) 7-^W-hT'^SIijR3ai3 8ieS5 

mm 140] -?yr;u*fc-£-2ftT^s^fiixCD 

£> *>glWf»*f LT^SW To— y5r SMS 

v'TV4cr l &M<nzX<yytWtfy7ii<tZtkM.% J t. 

Mm®±izxmmmmmi£Ta-y'bcDKjmi : $:m 
ta ixmy7>wcomMwmv>Gmz mtn-thirm 

ZiyiiSx vYmzl^xw®UzxXvT<y7'r 



&ztiz£-?xmztitz{>coxhizbmmt& 

[ mm 1 4 1 ) tm&immfecDmmt zmi 

ixmmm%umLm*Gi-&M&)-*mim7o-7' 
x'hhmmx a ofamo^ajm 

mm 142] m-^mmra-7^-^mD n 
ATn-yzsmumi a nm<v®.\&i5 : &. 

mm 143] m-*mmi7u-7tfRN atq 
-rzttsmmi a nmmx-m. 

i mm 14 4] m-xmmmrv-T'tf-*® p n 
ATv-yz^ismmi a i mwi<r)®iuij&. 

mm 14 5] imnmtm-^mmmyti-7 

ttf^fl 1 4 6 3 mm^mmth^mmt^u^ 

tf*Jt-)\, ( SH ) *?*4It*JH 1 4 5K«0>«tifc(f 
[M$3 1 4 7 3 KHffi##5X«T* 0 , jfcfclT? 

m 5 ma. m'7xm<r)mi,z7$jmt:&xuz 

~» x9*sa s vtz%mz-ttxmALtzt>co?t,m 
mi 4 6E»«sia}*ffi. 

[Ill 1 4 8 3 Rffltt^5^«fT*> 0 . SfcKv 
STS/i!:X?HSy;l'-4- ("7M5F7 

ii^i 4 6fe»7)$aj:tii£. 

zmmiA6imcDtkiz*m. 

i mm 1 5 o ] &-&Mmtf*miz +*-ti*& 

[ffi^S 15 1] K-*HP N KTu-7WmM-^ 
-*^PNA7-n-7*ON«i!|/\C0i/XT 
y^*S^fcJ;-5T»A?ixTV^i>OT'J>l»IS*3ai 
4 6fB»!0$iiim 

[H*3i 15 2] KBWaaf39 t #t&WIBfoi t x^ 

r^ymx-hmm 1 4 5ieao^tB*ffi„ 

[ If m 15 3] KBB^5 XWLX-b <0 % t Jt^x 

ttzyy yitsvizmfiii. tMt-&®im#yxmt 
zmz-txmAifci><7)X'hmmi 5 2iem<oft 

15 4] Kxi)f*S/»i. x^^»$-^-f 
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m 

im%® 155] mmmztt ixmz 5 

-10wt%, 7V*iVV*5~~l 0wt%, f-:*;/'/ 
'J 3-^8:5—1 0wt%, 

tiwt %^t-v^ii*« 1 4 1 tea^tH^a. 
[ii^JH 15 6] igr-fef-uyT^n-y^Tie-^ 
s < 1 > T*ztiimmtttii>coThimmi 5 
5iea^tb^ffi. 

Hfc3] 

R „ - 6 - O 4 C H . - C H „ - O 3- H 



R 3 -i-0-(CH z -CH 2 -O^H 



U mfei^nJi^^r^^^t. m=0#>On = 
0. tL<{il^m+ng3 0'C"$)oT. m+n=10 

cw^jb 157] um&<m-*mim7a-70) 
migtfo . 05-500 u ux'hhwmm 1 5 5iamo 

I mm 15 8] Kffl*4i^)R-3Wfi«»r a - rco 

msufi 2-5 0uMX'h mm 1 5 7 tes^ai* 
a. 

[ mm 159] a-sWHttBfT-o-^^s # 2 ~~ 
500 omgx-b&wm 1 5 siEn^ttaj**. 
imm 16 0] tH*frestrn-y«>jt3«f 2^ 
6 ojasft-eftsif*^ 1 5 9E»«>«aafi£. 

[ 16 1] wu>? V* v y&tfrt^lVitj. 

vrnx-hmm 1 4 1 tef^a^. 

imm 16 2] mru-7im&>T s >> asa* 

[M*3 16 3] K7-n-y^aa«T$>i»ii*Ji 1 

in** 16 4] K«a«3W3t*-c* sn«3a 1 e 3 
iafoo&ajm 

c mm 16 5] Kssff a m&s 1 6 3 

IBttOftaj^S. 

[ff*^ 166] mru-y^tmx-hmm 1 4 
[ mm 16 7] mmm , smauc 1 v f- 

fcfc 9 1 0 0 0 0fflJ£Lb7)?&gT\ 2v*fc«£U:*>K 
■y h b %l X 3 fc** •y-r >?-tmm 1 4 0 SEtt 

t m&s 16 8] mmimm wit-* ^t>io 



a. 

, [ n^ifl 16 9] BHfrT § X# y h cOBHiMR^Hf y 
1 6 8l2«co^tB*ra„ 

[ IMIB 17 0] ISIlffi*ffl£7) ,x*7F Whogpfi 
ill 6 8E«<0«a5*JS. 

Cffl^iH 171] .7* ymMr^y s > 

tiJtoTillftS*lTV>*ll«ai 7 0E«J<7)^aj*ffi. 
[W*)S 17 2] KiH§3WRiBfc' , «^-y«tSB$ 
fife-? h U ^XTEHSfLs ^-vtffcSaiLT&S 

xMzimt&fflmi 4 oieao^ai^a. 
[ « 173] imttwmmmx'fo *) , isv 

h- y ?A#«3!fitt-C*Si1!**l 7 2E«K>«iaj*i6. 

( is*b 174] h'j ^ ^**fflfli?&*tf issjb i 
7 2ieao^tB^ffi. 

[fS^JB 17 5] KVb *)9X <F>%Mif®.7k&X'fo h 

mm\i 2%mm&-m.. 

[gf*« 17 6] e^x;UO]Kffl*qH*tt"C*4lll* 
3«17 2E«««BB*i6. 

[11*11177] Br?hy?;*<DJi§#l~2 0jum 

x-hmm 1 7 2ie«co^aj*a. 

C mm. 17 8] IS^x /KO&JMBtf 2 0 0 u mX'fo 

mm 179] m-?h y txamt. w?*iwxk 

1/2-2 »T» § W*JB 1 7 2 Btt^iH* 

ft. 

[m$g 18 0] tm+£4*ft*&ttftlfafll&& 

«*ie ; at^HWiWBfciSrD-yfccO^Sr^aj 
[ H*iB 18 1] lg^WD«*«W-*«SBtCJ) 

4 yi -y hffi^ffl^-CKHWitHMK-LAfctO 

■cftiiwsB 1 8 oEttofljeftm 

[ UlSfl 18 2] K-*««Mrn-^*«-3|s«D N 

ATv-yziststmm 8 lBttowjecfrs. 

[IS*JB 18 3] f£-#g(«I?rn-:y>-RN A7D 
[ §t#Jjf 18 4] K-*^K7-D-7^-*Sg P N 
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m?& hwThitmm 1 8 1 mmcon&tm. 
[ tmm 186] imftmmmt&smmw v a 

tf>tt-}v ( s h > »t-J)I.ii*js 1 8 1 m.m^c 
m. 

[m*m 18 7] tmm^yxmx'h 0 . * tzw^ 

®s I^TS/StN- (6-?WSF*7n-fnJf 

18 8] IS@|ffi*^'7X«Tj> 0 . 4 tzWr? 
x x;u) T'f-U-hfc^RieS-^r^ALJtt^T** 

fft*fl 1 8 6ieatf>*S5£4fcfr8;. 
[ ts#is 18 9] M7xsi±^7i/>( 5 mtm 

-*fflm<?>**-)V&b Z'J?%< b i> 3 0#£UE£# 
4§I*JB 1 8 6Eaatt&ftm 
[ ffl#!B 19 0] B^3WlfiE»*ydBK:^-;Pa6* 
£t*-*«PNA:ra-:/'S:£*. |7W S h'Sfc 

[ 19*11 19 1] R-3WH P N K7u-?m(n+it 

8 6ie«o#^b*«. 

[ §1$$ 192] mmmmm^isffi.m^x* 
r 5 j m-chhwm. 1 8 5 imm^t^m, 

19 3] Kffl«*«^5X«Tft 0 > SfcKx 

im&ai 94 ] ii^^ii, x^df^a$r^-r 

Wz£ o Lfc t> <0X'$> hmmS 1 9 2B»0»g 

ft7Tft. 

[ W*Ji 19 5] HESffcP. SaWWc*f l/CIS*£ 5 
~10wt%, ^»;-feUy*5~10wt%. f-^-y/ 
>J3-;H:5~ 1 0wt%. Stm^^/l^-^ 

tiwt %^Tv^is*ja 1 8 1 tmmmtm. 

I 19 6] KT-fef - U y 7^3 -rt<a«TiEHR 
5U I ) t*Sil4flBeSW-t4t«>Tr*SI(l*fll 9 

Hfc4] 



R o -A-O-fCH,-CH..-0^H 



R,-i-0 4CH -CH 



0. tL<Jilgm+ng3 0-C*>-5T, m+n = l<7) 
«^Jim4fcttnttOT**.') 

19 7] K«[*4»OK-*fi!«a»ro-^<o 
iftKtfO • 0 5-5 0 0/xMT'$)l.fB^l 9 5fB«<c7) 

[ tt^js 19 8] wmk*m.-*mmr o-yo 

*K# 2 ~ 5 0 ;u MTS) 5 ffi$$ 1 9 7 GftOff£4l3r 

ft. 

19 9] R-*»R»7o-y<oftS*« 2- 

5 0 0 0ffl**Tft*SII*3a 1 9 7E»<0»JgftS«. 

2 0 0] K-*^S§rn-7'(0^$ *<2~ 

6 o<m&x'hz>m%% 1 9 9K»<o»^fldrffi. 

llfc#B 2 0 1] ^y^y'i >y Nft^A/^v'x -y 
[BBSS 2 0 2] &Tu--7m!&)7 S /iSE?"J£ 
18 0IE«O^5gft77ffi. 

[ib*3S2 0 3 ] mru-^mmxhutm 1 

[111*82 04] I£36«* i ftf*T'*!»tt*JS2 0 3 
[ffl*Jl2 0 5 ] RffB*0«ti*C*SiB*JH2 0 3 
[ff*JB2 0 6 ] R7tJ-7aWr*iirfc* 1 8 

imm o 7 ] , «b«±h i m%4 
htzn i o o o om$±<rm%x\ sv^a uc*# 

•y h k J: 3 y r 4 >7tm*m 1 8 0 IB® 

[ if *« 208] immimmmzx'b ^x.ar> 
*ft. 

[11*112 09] R»f 2,X--K>y h(0P B TOSiX,-K -y 

2 0 8ie«£7)^tm 

[ mzm 210] isiffl^Ho. jajf-oDsma 

«2 08Ef5O^«fl:m 

[is*3S2 1 1 ] u.7x3y*y?mmT*7$> 
tz£ixmjSLZtix^m$m 1 otm,<fm&aj 
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m. 

&«wxMzmtzmm 1 8 oimm^tn 

i msm 2i3] mmm<mmmwx& o . kv 
i- v 7Atf&mx'hhtmm 1 2tmm^fn 
m. 

[ mm 2 14] B7 HJ 7 *#8Mi££trSII*JS 2 
[M«JS2 15] S7h'J ?*^HaWcttTa* 

mtm2 1 2te«co!»^k;*5S. 

[«a»B2 16] m xjw>msm*®x'bim* 

[W3<JS2 17] K"7M;?*<0J»3#l~20jum 

[!iW<Jl2 18] R'>i;K?>«filia6«2 0 0jumT* 
l»W*I|2 1 28E«0»5efldSpi6. 
[§1*132 19] Kvb 'J VXVfflfi^ ig^x/KDft 
1/2-2 2 1 2ffi*tf>1*£fl* 

ft. 

[000 1] 

asm. mm-xmm&ntsMimmm-itmtz 

[0002] 

mm<o-^kLx, mnmmmmtmmmz^ 
u-77\s4<mmti i m&tix^h. 

[0003] Z<7)£o%7u-77UA O-mmMit 
imt LXli. 01i.{f3-n-y^m^3 7 3 2O3-f 
&$8(EP0373203B1) fc8BttS*lTV^4*fc 

( 1 ) @ffl±T®Krn-7££j£LT^<m 

( 2 > ^^&Ltzimrv-7iWto±izmkt iu 
mmaktixm. ±m ( i > vitm?mwwri 

783^m (USP5405783) itW4>fl«. 

[0004] sifcjjB ( 2 ) mmt ixiz. mum 

MUVtm 5 6 0 1 9 8 0 ^{km (USP560198 
0) * r-tfvfxy* (Science) j.1270 

4 67H, < 1 99 5) KliVf^OtWyT-fV 
^«rfflV^"CcDNA*rM«tyfe^»iSfe6*Hl*S*l 
■CV^2>. 

[ 0 0 0 5 ] k Z 5T'±ia ( 1 ) O^itSli. @ffl±T'it 



%ra-77]s40M&b iximmro-rm^ 
I o o o 6 ] ±|g ( 2 ) <o*ffi« % ^Kro-y 

##gk&6£ffi, Hffl^co^(c5ti^TSS7"n- 
7 «■»«* & i k tfX't S . i<oa*fc J: 9 JEKBfcfc 
HTML AOSait^rn-yru-f^SkLTJii 
IE (2) <*>#ffitt, ±12 ( 1 ) cr>Jj&± 9 i>tti Lnk 

[0007] Lrt>L±fE ( 2 ) OXfrffiORHtt, W&7 
fcSHLTfc < i k*«#* U\ ifcJB&F^SOtt 

Jti»ij*wts«K7 , a-^affl±tiias-frT4j< 

ae^^n. xmcomtmz^fz^xii. mm- 
hmyrivmu. mmiz&mmnmAtx'th 

m*)'J>-Mt l z±ir>Xt5<ZkWn& L<. J:oT*Htot* 
«rCT# 4 R 0 # < *>aHSKfl<0« bZk 

iifllitf, 1 A 10 0 0 OJ3Lh<oaKra-7 r 

mw.znx^z>zttfmu\ 

[0008] 

[&0J#»i*L J 3 k-tmmi *ftfmwtz<0X o 
%ttU<VTXm*Mtift%'>K.&$k. AVtiSxvY 

-f y/-rs £ t tfiii*Z>z t L«iatt:l 

[0009]^ tT*JKHOBWtt. ®J6Ta4«07-o 

m±izjEm*zxx>yT<y?'-t&ijmsmm-&zk 

[0010] 4fc*»W0ffiOBWtt. Ptortttofrh 

x-mmizmtz x vfxwmt* ^jEmmmm 
tt7u-77 v a tmm-z zkizhz. 
[ooii] £tz*%w<7)mzm<?)m\i. 7u-7# 

W^\z%m&LX^h7xi-77VA*. 7u-7 
t&Zklzbh. 

[0012] KK**W<0ftOBWtt. 7>7)VWz% 

tixx^t^mnhhwrnrnzmmzmsth-ii 
mzm&izk uzhh. 
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[0013] Jgfc*fc*3S#Oft«0@Wtt. ')>-A<0®# 
[00 14] 

v-rz-ttsmft z 4 y 9 v x ? b miz j: o mmwiz 
mi. immmzmmt&xm^t&ztm 

[ooi5] mmmzfrphxxvT < yrumzm 
^tzb^zx^xra-nrnm^iziEmiz, s.r>mm 

mrhZt ^ttS* I. i COT* S . 
[0016] £ £#f^-m«£a>*>i>ro-7 

ro-ycox^y r- £ 1 3RN >-f-rtiw 1 0 0 0 0 fflfel 
[0017] ^^*%BJ!0-|S5lffi«t*^l»ro-7' 

Sr^o^^-y hm?iTa-7T)"< <r)mmmx-$> 

oT, l£ro-:/£MM#:£4y?y*i-y r-i£2rffl^ 

zt^rn-TTw mmmzw&t&zttfxz 1 1 

[00 18] ^7t:±IS<7)gW$:^tl»it«-C'^?». 
m)XXvYtlX^-thru--7Tl'4<7)&«<?)XX 

mmm^m^-tmmzh^x . t*x#>y h<o 

-?T®ffl±tx^ '/f^ y^-r* z t i/z x -oxmfczti 
fchcox&&zkzmitthi><7)X'bz>. zcommiz 
xtummnnmrnmizmtm-h z t &x$ ihcox- 

[ o o i 9 1 »c±ie<og mm&r& z t <?>x% & , 
xh^x, mtsmmizimfecrm^zttixsmMizte 

m-ixm ; l^4S:KX*f -y h{c«S4$-tM,lS ; #. 



mim^mmzm ozt a*-e§< s t <dt'J> s . 

[0020] SrfcU S P 5 6 0 1 9 8 03£tR£tttfaR 
7 yi -y htiffim^l Z t im i X'Z^t BfeZ nx 

ep*>usp56 o 1 9 8o^m<r>m2m>m3 

lff~^5 2 fif 1 tCW, JR)$ (pressure wave) iiZX 
r>X'}?&<n4>?Z*k'&%*th<l V?i>*v b7V>f 

mcommm^x-z^timzix. z<D®&t lxj 
mz. mra-7i,z®.m5-z.i*itmm*) , *at 

y hp]±c03 5 *-v 3 > 8:91 * mz -fim/fr* 
mfX^l . ^c0±T"U S P 5 6 0 1 9 8 0#^ffit:fc 

[0021 ] ££US P 54 7 4 7 9 6*ftWC& S 

«*ist»*ttaws*ttw7 m; ? * £ jBift u *<o 

«7Kttg|5^ 1 4 8«Oti«?r txyx k ^ h 'J -v 9 4 V 
^VWi/'i ••/ b^yy'^M. (Piezoelectric Impulse Je 
t Pump Apparatus) £fflvvtjf ftttta^UbT , 
7 9 VJrf- bT\sl *Wm-hZt , -?•LT'e^^$rfflV^ 

[0 0 22] IfrLzlxbtrmftjiWiMt. ^ihffi&i 
[0023] 

[»H*^tt<ojKB] ( 7u-7T mwm) m 1 

v^T 1 0 maiiiimk lT<D7*n-7\ WitfKKTD 

-yzttsmm&tfflmmnix^zmmm 

Hffl (PJxlfSHM5X«^) , 1 0 5iH >9isx -y 

xw&&thxm*mx.hwvi;x y b^v vx-*> 

S. 1 04liA*7>xx y h^\ y K 1 0 5*»^ttajS*t 

K-ffrVx. y K-y H 1 0 5<7)A-A||gf^ffll!T'£> , ), 
02fct5V^Tl 0 5(iA7*/U>''x>y b^v 10 7(i 
ttJiJ$*l4^*tt«ro-yi*tl«*. -c-LTl 1 7 
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mmx-bz. wm»i 1 7ii. mityv^ymxm 
tfLZixx^h&mmi 09, r^i-^^xm^ti 
tv^mffiiii-i. 1 1 1-2. -tvmx'Bfc 
rnxx^hmmawmi 13, m?mi 1 smim 
&<v&m7>i<zi-wxm!8.ziixu&3mfoi 1 6£ 

[ 0 0 2 4 ] &igro-7£-£tf?fftt 1 0 7itot\a^ y 

7^X(ttttiP) 1 1 9£X%Xt> Y ). m%(D!±J)i,z£ 
■oX*-Z$X12l3:Bi$.lX^?>. ZZXW&ll 
1-1. 1 1 l-2C««ffi^*«llO*>4t, 123-C^ 

iRftl 0 7fc$tfga*3$£U -eoff^T-^-X^XA^Di 
aiL. * 'J 7**1 1 9*^^*1 0 7^'ttJUL. Effl 
103O&fflfc|6|-?T»aW-$. ZVZoKWmZffil 

~5 0 1°3 <j ••/ b A&xt&mtt z t immrh 0 , 
mx'hh. 

***JJBLfc««Hi («i tf 1 -Y 10000 
fflBUL ±PSi: LTIi 1 x 1 0 6 ffigft) 

£->XW&Ztll. 

[0025] ('ttaSKOflPtt) tttbfflco^ftt LTIi. 
/^lUisx -y F'sy H*^tttb^ItgTJ>-?-C. S.O'vy 
F*>f> ttffi £ ^l»*<Hffi±cy)^McofirSt*5¥ 

[0026] *i,XrW)Vi?x 7 F^-y H*^Ottajtt 

mat* i-i5cps, mmirn ody n /c miy 

JbMff* U*. 1 ~5 c p s , «ffi3i^5r 3 

0~50dyn/cmt Lfc*£. EBB-tT'O^firg 

[0027] JKfcKSEflctfM >-'x y Hftasfttt, & 

vawc+av/^^j/'x -y Mitaj«<^Kirro-7'os 

fem %&t& t , a*W»fc{iWitf2 mer-500 
Ome r. #Cli2me r-60me r CD^I^Ta-:/ 
Sr. 0. 05~500juM, #fc(i2-5 0uM<r>m& 

[0028] (ttHSjfcffliS) 7 Kfrfc 



-7fcffl£ Lfcfc & . AW/Wx -y h^y KfrfeUt 
4 VTntVPT^a-^&tmest ( I ) T 

COT'*!., 
[0029] 
HL5] 

R-C-04CH.-CH.-OtH 



R„-(Uo4CH -CH -0}H 
o i £ z n 



[0030] (JJ&C(I)4>. Ri, R,. Rz&VRt 

SEftfcftbU m=0I-5n = 0, t>L<iilSsm + n 
<30X'h-oX. m+ n= KOm^imitzltnitOX' 
*&. ) 

3SfcaftttfcliR*£5~10wtK. ^'J-fe'jy*5 
-1 OwtX. ^^/y3-^Sr5~l 0wt%, R 

i/±IK ( 1 ) x^ixhT^vyTiv^-iv^o. 

02-5wt%, J;0i?4t<(i:0. 5~lwt%$r-|r 
[003 1 ] CL«OjR**fflV^«^ s AV/Uvx y 

xx-yTj>?itzm-£izi>. m&i-hxxvhkrtm 

tettMzni&ZttfX'Zl. mz®ft±.izxx -y T 

JUJBcot ofcRBsgSfu ttfreiifrn. Mitfiaffl^ 
ffifc. A'y;Pvx -y h^-y H-ca«±t:ft-*Lfe«E* 

Xi3.-&lXl£o(?)$:m<'±o%. tx/MioZtm 

[0032] ( fflffit ^Kcowtga^aa > H«±Kft 

BtitftS-fr, ^^-&x^ yhfc^ny^S^-^3 
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8?7n -7 b Hffl i: <&mzm HcgOTI&Sr'ff f&ffifr 
[00 3 3] (SHSfcvUSFS) JjaUWfcL 

xmztt-ji, (-sh) mm&zitx&z. mm 

t^jA'/^y'i y h^y FfcfflWtVM S FSSril 

imRvmimw-? h y c^^h^^mis, u 

x#y hr B lco^SrK±tl.« : 5r*8l£Sr^lSftTi3< 
[00 34] mtUWM9: 18m e rtDSgtru-yfr 

(ffia a n ^ : B JC62 0 ; (tt) 2XL flLT 

fttcw^iefcisa tfc i>(o ) zm^x . an t 

xx -y ^•yKc9/X/U0lHPil£l . 2~1. 5mmg 

24f3'; 7 h;H . Hffi±t»es»7 0~i0 0iu 
l>A { . Si§ ( 2 5*C) TT3 0#g|TC5rrf *. &fc 

zmmmw<w±nz\:x.yi;x. ? t^y k*«v^ 

l><?>k% l htlh. 

[00 3 5] =5r*5, S HStf-jr-^Si^ffl-g- 

mmr)Vf} w&fkWTxititxivy < ( - s - 

S-) *#jftU ZiKfcfciii:****. L*»U f- 

*i;y>)a-)v*mz.hz.tx\ z*sMmz*h** 

[0036] U«»iB'^vu>f 5 F**>*A2i8:fc I 

xa. m«<vi?&ffimx'i*hiK mtMHyxmxz 



smtTiiffimftX'^Ztl&N- (6-71/^ 5 
U-fo^fx) 5 H (N-(6-Maleimidocaproylox 

y) succinimide) ZStsUM (EMCSf&g : Do j i 
n&M) t'nTltt'J) l> . 

[0037] 

lite] 

o o 

[V (CH 2 ) 5 -COO-N^J 



[0038] & Ltztmru-? 
ii. Mi.tfDNAe»&jja»*fflv^DNA^iii^js 

•tSBfcS' ^aScDf&gfcL-tS' -Th i o 1 -Mo 
dif ierC6 (Glen Research&I!) ZM^&WZ 

[0039] ( r s ;mtx#* yS) H^ktfijffl-r 
ffi±) trsy« (SKro-y*ffl) offi^-ttw 

x5>-*-yryy^!l5-^7XSI^SIffi*iSt^LT 

t o o 4 o j jjb uc ct o tzmmmt -*mmra 
-y^^t^KmzKmtxm^imm-ixo 

&3m®l l Z*!%kt&C\kl)<X'Z&&. #^<7)X^y 

hxe>mt7 , a-7'<oim£%}-lz?h z k VX% b . 

zmB&wxx-t vizmmmru-ykmm. 

WkW^-i f V ?A -fef-x a y^fr^aj 3 £ 1 1 * 
J: I. rn- 7D N A<7)$&&crm t S £ fc * < £S 

it&vtfrzi. ttz-ifmmru-7<r>wmmkk 

O/vf y U ^ -fe'-x a y(cW^tl»SI5^i: Hfflt COR 

mm^7w&0)Tfr*i'ymzmAixti^xi>& 
w ztiiz*^xmizimTv-7'$&ifZttkz 
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{004 1 j ( Tuj^mm ) at*«Wfcft*ro- 
-rrvAViWfcmsn. mmzmm^mt^wm 

mfat lt?v^)>i. 5wt%. wmi. 5wt 

%, f-jf^'j3-;l,7. 5wt%, ±IB-M5t ( I ) 
iwt%Sr^tf«^S-ffl«-ri». »:(c*4fi{c^ 

-/UffiA^LTV^. I?*mtf2-50 0 0me 

mra-vziMmmz, mmm&tfo. 05-50 
o//m, mzu2-50jj.M<7)$mx\ m&w<n&%.ifi 
i-i5cps,»cm-5c PS , ttzmm.iitf 

3 0 d y n/c mULh. WCtt3 0-5 0dyn/cm 

ttchkoizm&L. otftmomtbtt h. zixzv 
aswts. &tzmmz\$m.n-fimz$tr,xmmi l z'?v 

•y y K£\ KHIBOVW 5 H^'^LTV^ffl 
1 . 5 mmgm;£T'iSffi£-ti\ WWtWx. -y h^y 

Ymm^ximmatm^^ zzxotm^t 

LXli Wm±.<F>x tf-yh #5 v * fcjSST &Zktf%^£ 

o%t\i&*?->i,zm%.i-&zk¥m u\ mmx 

tf-yy- < y^lCfflV^ATVl^'x -y t-'s-y K<7)S?<tJ£# 
360x720dpi <r>V$&\,Z\X, 3 6 0dpi (Ojjft 
fctt 1 0ttlll^2 m^ttfcb^*. 7 2 0dpi <73#|6|fc: 
(i 1 (UttE® 5 HStttiJ $ -tt § t V ^ o &ftX'XX -y y- < 
y?lt:ig&. &*cr>Xtf~y bmoxK-xiiffil 0 0 
umt**). ffi%t&Xtfy V k<T>3 y y 

z+Mzm<z t mmx-fo h . 

[0042] </^T'Hffl±cO^ W $ Vmiz^LW^W. 

mmizmmizm^tiitximmmummT-^ 
>^-Mzwwt&. zmmaisittzioizmui 
mi§>(m5'o x'3oft&&x-+7TX'hh. %<wm 
ttuzh^xm.mm^v-y'm^LximT 

[0043] ;;t'I«7o-y71/'f $rffl^T, 

mmmmm&itzik. wm<mm7u-7^m^ 
mmyr^z^timm^mt^L^x 

olzrn-y^yyZfiKdlttfmi^. 7u-y*y 

?\tmuf. wmm2%^um7)vx*y7mm.* 



-oX^&Xhh. fyUffDTT (i^-tfXW V- 
•^Ifil7it7/U7'$ yy^mm^mtm-fh. ®Zcr>7n-y 

*y?<nxm±-mizmixfiti:L\ifk< . w^t^y 
nttmmmt,z%^i%-&iziw%h%<x tsv\ 2 
t /d -y ymjMi'-guk-th z t #x-% & . 

[0044] i^tttcLTfBRtirn-yrWtt* 

mvyrfrWz^&ixx^h^m&hh . saffiN 

U-f$-ffl.*-L, Ht7°D-7'ri--^(7)#^^--K-yhtC. 

m-?h-*mm*?*-7k ixmmizxx-yr- 
i yy-th. &^X'&«<dzxv Hz+ryrivzm&L 
xmmm-^mmsikmtra-ytpy^ 70*4 x 
-rsid^frTtcav^m, &«(ox#y hizmz 

ztazx^mj-^mmcomRmn^m 

oZktfX'ZZ. &1Z*fmi,Z®frh?v-77V4<r) 

mttt&mmncox? v-=.y?wmmt 

[0045] (-fy^y'xy h^yKcOS^) SrfcilB 
;l/yx -y h^>y KTfffcdttl&O^fcKBBLfca^ *^ 

mmx'hh. Lfrtmiuzmtz'^foiSx -y v^v 
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ttzDNA <r>Zjm& t »fc i OMffiZh&tith. mz 

ZbtfiX'^lt^O^X^ A'/^y'i v h^y 

HflCi: o-CJ: OMcfflV^^^-f y? y f-'v-y H 

[0046] stc 2V±<nxxv hmx'ttzti&mk 
m-ym^mmm^y fmum y? Vx. 

•y b^ y h'2:ffl^Tffi^X^-y h^|5)mciaffl±^ 
(PNA/DNA) ZZiX\ ru-yoy-mtLXm 

%crv-7*m^x*$tmwmLtz. mrv-yn 

mttXit. "rX^i/VXWM (DNA) 7d-/, 'J 
tfim ( RN A ) To-ya^rf - F$B? ( P N A ) 
TD-y$rlrtftc7)T'*^. PNAiSDN A{C#iill) 

4m<r>&m (Tr-y. ?T-y. fsy, yi^y) 

tik (in iz^nm^m^^ti^ 
*v?z7i<>*i-vx-hi. 

[0047] 

Mm 




V 

OH 

[0048] (iWBas e j JiDNA£ffj£-<r?,4 

(7r-y. s^h^y, f-sy, ;/7-y) 
cOHit^Sr^-r. ^fv!pJiPNAcOJgS^?r^-r„ ) 
PNAJi. MUitBOCmWB-&fm*Fmoc$!m 

m-&f8.m tLxf&hixx^h nmz x o mm-h z t 

WTZh. -?-tTPNA(iDNA^RNA^<7)^<yD5f 
tj rf 3? ? H t ib« LXX7 l/7-Wnf7- 

^^TPNAtaw-*g(^t$rR|5 
f?mW&&?^%^*:tf>(;:D n Aru-rtSW-*«( 

HmtW^yV -y K^RNArn-:/fcf|ff>-*g[« 
Ki^vfyy .y HtibKLTPNAtSW-*^!! 

tww yy y Y^idm^mz^ixx^t *># 



ffl Lfc*ac ^m-$> y , p n Ara-ftfitmm 

K. JLoK»«fcBaSiiX:PNArn-rru>f*S 

skies-*-*.: ^#wttt. w*.arpNA 

7"7U>f «O«afjKfl:i0S*ffit LTUDNA7"n-7* 
•^RNA7*0-7't|5)«(-. PNA7"n-7V)3fcSilI 

*>-£<7>— 3{i±^LJt<Ot|BI«co^-^-;l^ (PNA* 
38) b~?V4 5 Fi= <0ffl£;b-£T**. P 

NA5Ml^of-*-yi^)8lAli, MitfPNAro- 
7"<7)N*Jig (dna<7)5' 3fcffi£ffl3) fcf-tf-rt'SSr 

^tfv^T-f y (CH(NH 2 )(COOH)CH 2 SH) »££gAtl> 
Cltf^^fLS. PNA7D-/(0N*S^yXf 

&t */XfA y<r)ij)V#*i/)\&*W&^hZ\t lz£ 
nXfttcoZttfiX'th. i?tPNAro-y<ON*ffl 
^7Sy»i:Mi.<fN 2 H(CH 2 ) 2 0(CH 2 ) 2 0CH 2 C00H(7)J:^tC 
7 5 SBRVitMt* y/\^^ lX^m%ffi%% V 

yt/-<7)*>\'#*i'>vmt£$.mz-£. tt^x-mvy* 

-cor 5 sm t yxrl ym)VX*i')Vmt £RJ6£ 

i t T 'J y#-£tf" IX P N ATO-7"CON*JSC 

v-^>f yZ&&ZMZZbi>x*Z2>. znttazvy* 
-^LTffl«fc<0lS-&**S*AU:*&, PNA7Q 

ttaStf* £ . >vf 7*y -fe'-v- 3 

[0049] *fcPNAU*<OfflSfiKJ:-jTJl*tS* 

o . >r y^'x -y hBk&mnmmmtmizit 

PtiA&¥>tbhV7iU*BWm(tHW0. lwt%h 

n*t<om&im^x<i ytitx y M»tajfca^-si*tt 
mm-tt z t mi mz h y 7ActniHwc» 
)»§-a-Tfe<£ttt, PNA*3S<oy;*7M y^a+^ 
f-^-^S^btc: J; S v-x^-y/\(0^tt$ |»#\ p n 
AO^-;i/Sfcliffl*ffiovu^ 5 H*fcORjK!»* 
<7) ± , 3-lc0|*]±?:ia'?.±Tlff^ tV\ ifzDNATo 
-7^RN A7n-f(D$3&l,zmX Lfcf-sT-A^fc ffl 
ffi^fficoviy^f 5 HSoRj6«riatt«ELfc«fc:3 0^ 
(A7*yi -y h'v-y YZm^OrS) Mit*4 
PNAco^Wiy^yP^'x 7 bA.. y HSrfflv^fc* 

[0050] »C7o-7"i: LTJ4«»rn-yfc|Rig 

«itB ■ mtt&tKivyy-wnmmmk 
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t&imm oify y #y h t immzte^m* u 
-feT-7-. ^tf5rs/BE?ij&«^*5r»j^rf-F 

"Wk, miztt?>^?n (mumw. tm. mm 
[0051] &±mmuzm^ y?isx. -; htttBrn 

ro-^WcOS^ifcKiixtf. 7'o-7*7W£ 

w>x^mmh z t h . «ft«»7 , n-7" 

fcfflW*iBfc^fil^«»^*«»J«S*i4*fc*« let 

7#WJK . Ao^SfcKM§*ifcttK7 , n-7'7 

[00 5 2] =SrtiCi Oik tt+JSHBtfev^SlfflltOi 
A-£{8* JtSfflSrfflV^ £ b iWhmrtl hcoxii* 

jSlttOvM^XA^-y am r 77-y7vF U7 
(SNJt) ^iO-lWiS-frSik^T**. *fcK 

sw* ->x/K0Bit. *ffl3&*ro-ys?Rfc*tf saw 

ttcotft^v F y 77£f&ttT:fc^£i§£, 

<o>y x i^cnm&izhtz -> x Z'yn&w.-ftitf*. ttzb 
ixi>rm<wxMzx£.-xi l zTv-7mm$tet 
hzt#?$&. zcoxi%mkzmm?zzbzm 

tfffllfcv F y 7 7 Sffl, *ol8W5r*feSWR 
[0053] E15C #JB«fc:fc»t*7'n--;r7 , Mtf> 

-w***. 05 (a) uy-mmx-h*) . H5 <b> a 

**>BBBrfflHT»*. CI 070-77 Wte, Hffll 

0 3±£vFy77tfKffiS$ft£IHgff (>7x;P) 12 
7 S»jSLfcWWtja**tiv F y 1 2 
5 *R»tfcMfi**t4. v F 'J 77. 1 2 5 (Off) fc 
ioTSV^tmiiSftjt^x/H 2 7tt, -?hv?w 
f-ytpmm (< O&SSB) £LTt&it«t*:i>o 

1 o 3<mmmuiit:imtzbh. aw 1 o 3co$m 

0. 0r£<O[HSISfc7'o-7' tfSJgSftT^ 

[0054] vFy^t^-yfc^-rswmt, r 
u-?bmimbnwmzmmz-®&. mm. 



mmmtimtm^ixmibthumim^m 

0tf«W t *W'kh.4. gUBfettfflllfc t/Ctt, 72? y 
/k #y#-#*-F, xvx+vy. iKijifi/y, 
*y-f$F\ 77y/nrt77-, ^u^yr^yu- 
hmcomm^ 7^ 1^7. F^osftttogjiitcjife 

3tttlBIS<0JM*!Wfc WitfUVWxh. DE 

EP-UVby'Xh, ^htS^ffc^flg^^ffiV^ £1 i: 

x%h. uvui/Ahblxii. m^J^vruy- 

3r%m t'X 7 mi- : JX F . 7x7 

7^* FMb&^l^'T. Ff^tfVS/T. F . 7*7 y 7 

«B- ^'7V7 7 h 7 y% V VX Y m<r>X y'l/ >-'7 h 

[00 5 5] DEEP-UVWxYb LTti, ^y'l 
Ux^htUT, BfJitf. *y7f-/M77yi^-K 
/Ky^^l/yx/^y. *'JMt7W07*f;M^ 

tJf , n-ft:^ y 1 - h y 7 y ;wr a e y^RWis 
^MM^y h . 3-;H?o -.=. h o\y» 

$ , ^^TS U y'X h b hX . ^ 'J t'^;u 7x7-/1/- 
3. 3' -'JTiTYis? *-)lX)V*y , tiXt/. X'J 
7 7 7 »J ;H8^ y i/ W S C t tfX' & ■!» . 
[0056] ^SSSflMi: LT(i, ^VV7 x 7 

y. axv, tnmmmmfc. <yv4 y. tat/. * 
cosmmte. 7^h7x7v, tstv* *<7>wmm 

is, tint. 2m&±<vm-&mm\i2-io 
7-5 7 ?«?mmmmmm^?> z b#xz s . 

[ 0 0 5 7 ] ra-ybm^^RSMcotkiH 
RJ6*<03ts^ajtl»*4-i!SrV^fctt, vhy 

rx^-ymmmb ixfmffittmzm^is. 
[0058] Kti&itzmttmm^x •? v v?x 

W-y*Mm&-"MWkb LXltm&MWiZzi- 
V LtzWa*HkW,±JtZ 7 * VX Y * 3- YLW- 

-y?<Mk£miz.vi-yr&coxn££ w-=. 
y^h-nmmhfih, m&omx-bti 

(f, m&Z<?>h<r)Z7 * h-77.75:fflv^7* by 77* 

5 7 -orn-fe;7{c i os*. mm. imizmtx® 

itthz b izx *)*9-->?-tlzt i>*IffiXS>h. 

[0059] zzx~? h y 77 1 2 5 m^b item 
vhy77i 25<r>mimmb%&. zm®. 



( 16) 



nmw- 11-187900 



n-7?MSM y?y'i y F?£$:fflvvC«i£tl>lgH=£ 

^ffia-r^^# o x 7v-y®mmmzntz ttx 
t , mmwxMzra-rmffitfmfoXA^-xizm 

X\ m%hWMcr)ya-7£mifztg>-&X'h. Ztih 

vx^mzmz ntzmtc h ro-ymmmco^ t o 

[ o o 6 o i ji^. f , mmcotkmrnm 
ya-fmmi.^(ommxhhc\b^^x\ z<r> 

X 5 %i%&lztt-? F y 7XW-vt>m*.'&b%h Zco 

ffif&zmizmmxzz,. 

[oo6i] mz^x/wmm cmmm^um^) z 
7n-7t&^m%m&Ltt&imiz^xmw-t 
h. •yx/i-cDimizi&PfZ-t&'gmmz, ra-yizm 
ftZM&timtcombwzX'yxmKi. mmr 
u-rt Lxmmz^-^m^xifztmro-y 
zm^&m&im, m^itzXoi.zmmmm^uA $ 

y<r>**-)vmi®wmwco-?\s4 $ Fm 
Bf8.i, mt7v-7'mmmmz®fez : ix&, mmz 
rs ym^tmr^-^mz^-fmmro-yizM 
Lximtt$m'\<Dx*:*i'm<7)mxtfmu\ 

^ffi^«7$/^cDjfAA>mu\ .roTsySfcx 

^bMbim-tibwmro-rmmi^o^^z. f 
Rtai*ST'ttai itzmco®m±.<\<?)%.%mi&ttX'%^ 
*K mmzv*/uzmixb&®&izi,imMi%&im. 
<?>i><F>x'hz>. 

1 0 0 6 2 ] 7 $ yS^x^^-^fi^EIffl^ffl^^A 

* -t^int,* 'J j±*?7mfcT f y vmnTivi] 

(CT^ifN-yQ - (7S7x^-,F) -r-T$yrn 
t;FF !/* F* ^x^vSSr^ALTt^ 
7 WL^W ( Hi (f r - / y F* y7 o f/F F y ^ F 
^s^y*) $r#tf^7y^ yryy^iSri^5^ 

X«£fflfc7$y«£$AUd&fcN-vW 5 F^7* 
o^o^yx^vy^ $ F^7?W Sy'/F-4- 
HS^i-yH 7>l^- FRISTS ygfcKJ&s 

.1 fc ■C'^5X««ffltSA"f S £ b tfX'% h . 
[0063] fti>N-/3- (7$/Xif-/F) - r -7$ 



77'otVFFyy F^yy^y* r-^'J y^^n 
e^F'-M F^rxv^y&V^^v'f (V 
M 5 H7x-;K rf-ly-KOfllJtttTEoaO-C* 

(DN-/3 (7$/xf-;U) - r -T5yrntf;FF '.M 
F^x^-7>- : 

(CH 3 0) 2 S i C 3 H 6 NHC 2 H 4 NH 2 
©r-^y^F'df^7*neyFFy^ Y^vl/yV : 
[0064] 
HL8] 

A 

(CH 3 0) 3 SiC 3 H 6 OCH 2 CH-CH 2 

[0 06 5 ] (3)7.7 y-f $y';F-4- 5 F'7x 

-/I/) 7*f-F—F : 
[0066] 
Ht9] 

0 0 

[/"^)- ^ H 2 ) 3- CO °- N ^l 
O O 

[0067] ±IBUJt®ffl<0^ffi51HI{CfcV>TX,-Kdf v 
*RjSox^^aS-x^7-;UT 

5 y-mm^Wi^x wmz-tx7m&£$ix.h zbiz 
x*). *7±jw&mm*.mztz>zbtfxzz>. 
®mt7v-y r m-&z j £tz'?xMzm7v-7'bftm 

[0068] £tzmtiT®m&mm$>®ii. m 

^.(fOrganic Thin Films and Surface, Vol.20, Academ 

ic Presses* 5 mztmmmiz x o mmwm&k 

m^iiz<omizx*)7mmmxuzmz 
±ie t tza ? zmMte b mm az r s s a^x^^ 

^*"f-|»^7>-fb't»5rfflv-»Tr5ya j ? > x^>-g$r 

©al^o, wizii^uj smzmx-thzb^m 
x-i>&. bc\*>x'±.iiUz®mwgmm<?>mAii. m 

F y 7xm&mlzfi%'?Xh x<.i&^ 
frc*>#uar offlsncx t-ya- f^t ■< -y 7-3- fh 

BCOBMMJ: < s * Jtv F »J ^^»jS»T<MU/>f 
/7yi7 F^ti^T^^xyWcR^JRSrtt^ 

[ 0 0 6 9 ] mmmiz7a-7*tti<erj-&jjm 
b iximitt. mmeo-o 1556 o-t^$gtcia 

*«At. <^v vCT 5 7S^W^I» v 5 V-fk-^tt^tf 



(17) Wiff 1 1-1 87900 



1 0 0 7 0 1 ta. wmmk<r>m.t^m.<n^ , « 

L,Tfc<,rfct>T#l>. 4fc. Vh'J 97U*?-Vtf7 

mmttexx Y^—?*mmmx"m 0 a t c 
J: y v h y ^x^-ytcj: y&nj&Mtfcfl^-t*.: 

C007 1] 4rt><5>*»kv^trro-^jg 

[0072] -7b y?X/\'?-yo«/'X;UOlMX' Ji Syg 

vhy^x^-yc^j&fcra, vhy^XA'^-y0 

[0073] J&KfcLTli, 05lC^-T»«fcTO^ffi 
[00 74] ?x/KWXibTli. RJ&»0lS> 7 

M ^tiww x«HH,fc«£, 3 o o 

;U0S« t TO=5r*|6j-COBf miEUm b -t&H&Mi 
*9) 1 j20j|$ * 2 0 0 fx m&Tb "f S CI ifX' § S . 
IC« Vx/l>£%%Bb?im£Mt. *(D%m.$: 2 0 
O/imJUT, IWfc**^tt*0>i»g£2OO/xinJa 

[0075] x/U9l»Jgte. II 5 0«t d KTffl 

0fc*j»ts±T*isiT«iBiBtiawiJii«, Ky^d 
m-vx/uoomz-f h ixsm-mmmmizfdi 
xmsmtjmx-bz. 

[0076] mtivx/iWBwt* mum 
is* v hmx-ra-ymmz^^Mz^-timzfua 

m.bm&Zti&K^^vb^z^tmWVtitf 
±IX bttitffaza 3 y*£.lZ it* 

WrtA Xmb 9 OX3 v? 5 a 

nmeM£m&t*tm**»ti t . -7 x 

/HBtoffiB**'/- x 7U?)ftfti|@<9 1/2-2 teofijffltefc 

[0077] , ****iE*»»*fc-rs*& 



4yf\ *£Uil cmx 1 cm) bthb. 

tt#>£> i o offlx i o offl, h&\,m. i o o offlx i 

0 o omx±.<7)Tu-7imim&$h z t &m u> 
<r>x\ vhy^xi(*ci?)-y-fx?rt#*tT. '/■x/kd 

IM^ttcOHE$rl-2 0 0xtm, g^-fS^x^ 
<?)!gSI£ 2 0 OumaTbtmtfMt U\ 
[0078] £tz-?bV?X<om2 (BB8*W*»4>«0* 
$)I171 y ^x^'^-y^^^rffi^xyKOS 

fi\ »4L<(il~2 0/umt-fSIt*W4LV\ ED 

x>y Mttthairjfl^rrD-y^^^^xMcffi^-r 

4 y^y'x -y httUJ^k^l^fcfcV^TT'U 

[0079] fiC. ±IB^at LV«H<0±IRT'O'>x 
yl-COSffiii. 200^mX200^mX20ji/m, -f3r 

fc*.. 80 Op 1 fc*4. Zcry*MXX\ m%t 
S^x;l^OSESI(01«Ox) i>lsl«(c2 0 0x/mk-r 
4t6 2 51/cmW i ;U^JK^'f# i$>*iS . t 
^- k LT 1 0 m/ c JiLhO^ x 

iEWWBtttU BUSI-ftfxyHaoiSlfcSiUini: 

Vhy^X^-y<0Jf$S:4/unik-ri)t > <5x 
yu^Sffillio. 1 p 1 fcSrO. *<^RIil 0 00 0 00 
ffl/cm 2 i:^rl>. 5/zmX 5x/mX4/zmO/N*^-x 

>mm&nmm.timx-im9m%w xx-hh<?> 
x-^-y-bix 1 o»«/cm*ja±tf)^xA«iEtf5r 

[0080] #®«tfcvvtro-yiM. 

»*>a>, «fco . i y y wk P i ) i?t> i y-y y 
mmzttixitmmb ttz^z. mmizx^x^ 

ZemWklMzi. y?xyuo§a«r±llI$*c!9?a&»?x 
;K^BHP±»fceft6Ci:j6 f BriBi: ! Sr*. ^<0i3*« 
Mitf, *x/K01 0tt*>fejRl Ofg^JSfi^tt^ 

1 o n l <^asttlfrt*«ifct:**. V^1VL<0*^fc 

hhtK m&&bmmm&mzm-thzb<r> 

X'*h4 y^^'x 7 bifc*JflVvC7 , n-:/S«te'?xA' 

tttiM- s i k mt lv \ y ^ vx «y b r y y b r 
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P 1 frhWl 0 n 1 T*£><0t\ ZCD&X'i>*7 x>l>^<?> 

1 0 0 8 1 J xmizXtM . »SK0i£#9tt, «Btr 

[0082] *rq(cjbvi£ -f v ? =jx. -v hmamz® 

[0 0 83 J fci*-C*»flfc*JV^Tffl«l 0 3fc LT 
^a^^Wfi^Sr^AT'^ & t CDX'$>tM&< s Mfc 

u\ *cr>£?%mtixiMHi. &mm. mm 
-**-msii. xvzi-uymm. &tt.t'-ji>mmm 

[0084] atawcjiiiifern-^r w tRiw 

< 1 1 1 mnmmm iizm*&*< t *> i 

X°\,zB$.ZtiX\^7u--77V4 ffXTa-^im^ 
HX^l *r x;Wc*t 1 1 WRiWC* 7MJ^w 

[0085] as*fc»^r*fe«>fcttifrt 

[0086] JJITWIW* t o-C«WIMfcB«fcK 



[008 7] 

( i ) mm 

* 2 O^IBWf ofc. f»8 OttM Lfc 1 N* 
[0088] (2)2«Ii 

rS/aSr^LTtv^Wb^ (N-/3- (75/x 
-fH-) -r-Ts/roWhy^ h^v^V) £■& 
tfy?^ '/TU y^J (ffifp^ : K BM6 0 3 ; ft® 

(tt) ttss) <oiwt%7mmzmTX'2vif 

mmitz. <x^x'zmmiz±u < 1 > 
sia ( 2 5-c) T-2 oasis u:». m±.ifx. mm 
tfzz#7zme>vmi,ztiizmx#f&2ittz. mzfi 
yxm i 2 ortip^u^-yy+r i^bk-^ 

5y**WAUfc. JfcVvCN-vM S K^ro>f adf 
^-^^v-y^ S H (N-(6-Maleimidocaproyloxy)succini 
mide ; Do j i nttS?) (tl^EMC SfcBg) 5-2 . 7 
mgftftU ^f-^/l^^fi/H (DMSO)/x; 
y-;Pc01 : lWtmz®&m&.tfO. 3mg/ralt^ 

•C'2B§H3«LT, y^yXr-yryy^JMIfcioT^ 
*«»ffifcifi»3*iTVV&T$yaSi:EMC SffflEcoXr 

e m c s **<o v u s mtfmmiz&feth ztiz 

[0089] (3) To-yDNACO^ 
D N A 1 
iRLfc. **$ES<l»*lW-*«DNA3iaBCttDNA 
i«^J«ai , C^Jj»fcf-3i--^T <7r-f7(Th 
i o 1 -Mod i f i e r ) (?U> U-^-f- ( G 1 e 
nRe search) at!) JfflV>4fti-3tf^- 
/KSH) SS:^AL)t. «v^Ta»<0R«H*tTV^D 

SM»* : 1 

5' HS- (CH 2 ) 6 -0-P0 2 HD-ACTGG CCGT CGT TTT AC A 3 ' 

(4) Bjryy^-tckSDNAttffi. fc<tt/S«^ 



( 19) 
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±xtiBtw& i <7)-*mo n a i&mmfim o o m 

g/m 1 iZZhXSlZTEWm ( 1 OmM Tris- 
HCI ( P H8)/lmM EDTA*»«) (C*J» 

l, -*fflDNAiga[^iBRLJt (wst&m&imwm 

[0090] ^'J-bliy7. 5wt%. Sf7. 5wt 
%, f-tfvV'J 3-/^7. 5wt%, ai<f±iBHR3!C 

( I ) -C^ftST-tef-byTVlo-yU (fflAg : r-fe 
f-wy-^EH ; JI|ff7r^y^S*;K«c) *tl8) 1 
wt**£&*»»£jB«u ±I5DNA?§Mdx, 
-*giD N AOft£lBg#8 M t £S J: 3 tMS t 
fc. £cO$fr<9S?KI;fl'i3 0~5 0dyne/cm<0 
SSHrtTA 0 . ifcttflEU 1 . 8 c P s ( ESfiSfflH- : 
XfttHi (ft) ttS) T*-*fc. 
•y hT'Jy^- (jftftg : B J C 6 2 0 ; 

(I*) OS) BM >^^V^fc5t«tAV^^x -y h^s 

V*- (jftfrg: BJC62 0 ;^yy (fle) ttS) 
ttzZWyiVisa. y h7V >?-U3 6 0 x 7 2 0 d 

t±te ( 2 ) T«iL£#7x«£is«u ro-/t 

&t$ttm**#yZlg±l<zXiitvT 4 >?Ltz. ZZ 
W)Vi/'x y hA.. y ^(mWt&WktivzMnWfo 
n%mk<7)Vmiil. 2~1 . 5mnT*^>fc. ifc* 
^7f-( >-/Ji. 3 6 0dpi eWfaKti 1 HJcOX^-y 
T-f y^c0^2HI(7)Sttl±{Srfi : ^V\ 720d P i«* 
fflfctt 1 ElOXtf -y f -f 5 m^ottainKc 3 
WtcfcfflKJSUi. x^-yr^y/^m *7^tj5: 
3 0^HJnS-?-+yA'-rtfc:ffl>fflL. ^'^x^ffico-? 

ate zuinr v y?<r> 1 aiamftbtzOcoD na7 

D-7-?f^ttaSfi<i^2 4 p 1 T*ofc. 

[0091 ] (5) yoydfy^ras 

1M NaC l/50mMV>M*mW. (pH7. 0) 
iSt«U #7XKaffi<0DNA££triKft£££ 
fcifc^SSW:. &^T^7*tR£2%^vifii?it7/i/7"$ 

lt 2 mmmm u 7o -y * 
[00923 (6) ;\4 7vyj-e-is 3 >%.m 
DNAfcoNAgMterturc^jsu 5' m&izn-y 

Sy*IS^S-lfT«HMI:Ufc-*«DNA*ftfc. vicO 
fSlfcfc-*$8DNA£lM NaCl/50mMl)yl 
lfI(pH7. 0) t*»«KlAtM4:*4 ( k^fc» 
ML, Zrtim+tz±Ml ( 5 ) TH3t^n y^y^3i!«a 

l*7*o-77W £?s«u s?a (25-0 ?3b$ib 

7 0 v a yRJE5^ff-»t „ *«o». 7*o- 

7*7M£lM NaC I/50mMU ylWMWR (p 



H7. 0) JBStca^LTrn-^WikA-fT'y^ 

xL^^/i-*iD n Afca^ssu:. jkwrttj- 

4"i : ARGUS 5 0 -.m&^h-fX (80 &S) £ 
[0 093] (7)1331 

IfflMb-**! D N A -y f"C* *EW*# 1 <0«E 

$7°D-7V)X;K-y hT1J4 6 0 0 CO^tMX'h -o ?C . 
£&\J 7V ?J ■*?- 3 yf£<9. #X^>y 

a) #/r(7)X^-yh*<(5S:TOTl>-5T. ifc*OEg 
#tt7 0- 1 0 0jumcoicHi*rteJ)!».r t . 

b ) mmt&z.#v btcDmizii&mxx-y hnw& 

^•y h*«5^t!BiUcttiLx^Si fc , 

c ) hcOfftWiJoT^.S.Cli*^^*^^-? 

tz. 

[0094] zcozkiiru-y'Tu-i ir^yvy 

[0095] %MM2 

v<y>wjs. y bT'j yyzm^ffisrru-yTi"! 
comm. w*co7a-y7is4 zm^mwtmm 
tb) 

( i ) ixmrnmico ( 1 ) w (2) t^<i^«KL 

[00 96] (2) 7*0-7*0 NAW^-JR 

dn Amntf&mm^xwm^ 1 -4o-*^^s 
m 1 Tfflv^iwi*^ 1 tmt l, 1 fflBWks-a* 

3 . -5- l/C 6 ffiBMiS-li-fc fc<0*ffifd»94 fc Lfc. 
£ tdg&im 1 ~4 £0-*^D N AHl&Zii D N A g» 
GtimX'COS&mzTh iol -Modifier (G 
I enResearchB) ZRl^&VtZi, *>X1-* 

-iv ( sh> mmxtti. m^xmcoM&mz'fj^ 
dna*h«l, Khmmft?a-?hy77<-izx%m 

l. KT««WWcfflfc*»fc. E?iJ##2-4<0lE?JS-OT 
■■ 2 

5' HS-(CH 2 ) 6 -0-P02-0-ACTGGCCGTTGTnTACA3' 

mm^- : 3 

5' HS- (CH 2 ) 6-0-P02-0-ACTGGCCGCTTTTTTACA3 ' 

mm : 4 

5' HS- (CH, ) ,,-0-PO, -0-ACTGGC ATCTTGT TTACA 3 ' 
(3) B J 7U >?—lZ£ SDN ATu—ycOOitH. 



(20) 
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±ieS5"i##i~4^-*ijDNASrfflv^'r, ±mmm 

MIV> (4 ) fcie«t^*ffii:IS|«0*i6T4WH«Rt 

#*?M y??y?*rt7>UVx 7 h^y KfciatL 
fc. aweary y*t±E ( 1 ) fcHfc*ffiTtt«L 
fc#5.X«£S»U R^?^«±fc4a<0SlErn- 
/ CO& * 5- IS^?' 7 7M<n 3 x 3 m m (?) 4 Otf)X V 7 <T>& 
* lex* -y r < v ^ Ut. &fc&x y mx<nxx » r 

[00 97] (4 ) ya-y^y^m 

1M NaCl/50raMy>Kif (pH7. 0) 

mmx-m i , # ^xiksib^d n a»»* ss^cacv * 

[0098] (5 ) J^7VyA-e-i<'3>%m 

mm*§- 1 0 d n a t fflnawsaitf ii 

DNA£DNAg»)£j£fiT'£j£U 5' *ffl{CD-^ 
5y£iS£3«TMWfc-*«DNA$»fc. COilSS 
-fc--#$fDNA£ 1M NaC I /5 0 mMU Viggfflf 
jg( P H7. 0) fcfW«*ljuMfcfcSJ5fc»J* 

(4) T1#^:ft^7 0 ^-77Wi>M/y;y'-f-t* 
-;'g yRjESrSBtigfi^fc. -?-c0f&. TU-77VA 
SrlM NaC l/5 0mMU>-g^fif?a ( P H7. 

o) ^fffltte-cafc^L-crn-y^KfcA^^yr-fXL 

**»ofc-aMIDNA*«s^85Lfc. fcfcttro-iTT 
WO#*OX;K-yh£3i3fcSfflHi (xny (ft) a 

ARGUS 50 («>a») 
[00 9 9] (6)t£JR 

SHfl:-*^DNAi:^-7yf-C*l.iSa|##l<0D 
NA7D-/m^7 hT'«4 6 0 0^3t4T'*.S>cO 

D N A TD-yo^.^ y h X'ii, 2 8 0 0 <7)®3fc*## 
fcflfc. 3iSSSXV-y^-^^-tSie?l]#^3«0 
D N A 7'n-ycOX--K y hT(±, 2 1 0 0 1 y f- 

S?'J#-§-4 <0D N A"CJl«*t4ll« $*l**>ofc, J2LL 
. D N A T 1/ -f «±-t"^£fflffitt<0-#ilD 
N A ittHWfctttW* £ t tf? % ft. 
[O1OO]«|0||3 

(att+ODNAro-^O^fc^rn^x? htttfj 
#14) 



( 1 ) DNATO-7'CO-^JS 

NAii^BK^ffl^T^L, 

0. 2mg/ml, 2mg/m], 1 5m g/rn 1 
SiatTESa ( 1 OmM Tris-HC! (pH 
8)/lraM E DT AjJc»») (C»WU »K<D*5r 

* 3«g(oD n Arn-^spas-im! uc ( S-Wrm. 

ffi^g-f : 5 
5 ' GCCTGATCAGGC 3 ' 

(2) b jryy^-cisaaj 

yv-tv>7. 5%, mi. 5%. f^yyjn-^ 

7. 5%. JJE-JR* ( I ) X'ijkZtl&®mi1i-?Z>7 
*L^r\sy7)Vz\-)V (iSo a p£ : r-bfl^Z-^EH ; )\\ 

*u ^cofcmmisi ( i ) xmrnuz^m. 2m 

g/m 1 orn-yjg«[fcjDiT . 0 
2mg/m 1 ( 3;uM) fcftRLfc. ,I<9?gft£-LIBII 

»i i -effl^^v/i^x y u y m<?>4 y??y 
loioi] mzmrvyfizAwt x<ot;p5«s- 

gJ& L , 5 3 x 5 W v f-cox »J Ttc^t L 
t^7f^/ifi->fc. z\z\X°<r>xip»,T-4y? 
IS, ±ISX 'J TtC 3 6 0 x 7 2 0 d P i ^ST'^.^-y 

LT B J 6 2 0ffl<0lpJEO-f y^SrMT^5«Lht 

[0102] ^t#^«r^5«±tX^-y hZtltM 
K7o-7£TE»»£fllvvCE|iRU y^iPjlffifcJ: 

0O*Wli2 4tra'J>yh;UT-J>l». ^LT360X7 
2 0dpi com&xs X 5^*-f yf^i D Tfc^^-y 
r -r yf Uz7)V s«*>'4 ere* hfrh. 

24 (t3'J-y WU) X (720X360) X (3X 
5) x4«C=373xt 1 

t . i 04cOTo-y^i?* J *1- 2 6 0 n mtci3(t 

tmtet ®wztitzvmTv-7<7) 2 6 0 n miz&v 

6®3KS^I13t^t. 

c 0 1 0 3 ] ±ie ( 2 ) k^<Haw)aff*. ies2m 

g/m 1 , 1 5 m g/m 1 Wo— yi§^OV^T 

&H30mM (0. 2mg/m 1 ) &tf2 2 5x<M 
(1.5m g/m 1 ) t btz. #«BS*»feHURS*lfcr 



(21 ) 
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[0104] (3) 

iVitx >y bffi*fflv^TOSirrn-7 , «)Bta}tt5V^-C. 
ffft& & fc*£J:6 &ir?°o- 7^*«»*{iiS#>4ft& 
vr-f^lS*. ^yHWh7^/k MiHPRtaj* 

•xh<?)-f-iXtf&if|5|«X'*o^. ££i»£2 2 5/iM4> 
[0105] §1*60*14 
( 1 ) ttKra-^^jS 

rf-y (£» r aj ttm) frttiwaaki ome 



r (i 



',) N ol igoA(40-60mer;7r 



^7-/7ti), poly (dA) (300~4 0 0m 
TaK«*tflmg/mi(c$r*J:3MKU £$<7>il 
Sffi?"J <Efl## : 6 ) ji^t^io-c**. 

: 6 

5 ' AAAAAAAAAA 3 ' 

(2) A77l^'x -y hrUy^-tiSDNA^JSOtt 
tK 

^U-fey>7. 5wt%, 5wt%&lf±E- 

«W ( I ) T-*$^*r-fef-uyr^3-;i- <aa« : 

T^Vy-)VEU;)\\myr^y^^^)V) lwt% 
£-artf*8S£J8*U £0«ST'±E ( 1 ) TIM 

ufc#^omro-7'}8a**»iiue*«»o. lmg 

[0106] mm 3 1 Rtt* - h 'J -y ^ L fc* 

T-fV^'ttKfcBWcTWKU:. -W>IS*aHS*10 
me rM40-60me r O^HTo-yicWLT 

a, r^5flLhtc?*iL3tx^-y bimmt^tzrn 

-77\s4W%t>ixrz. 2£300~400me rffM 



[0107] &£&*com>*n-7}§$£fflvvc#j£ 

■CBUKLfc. EMXLfcSfflfcro-7«Fi8l OOju 1 
ffl H P L C L . ttfflliWiSiK fc OJtlSfc i ^> 
K7*n-ro<DIBr<0*ii*ir«i. &fcj£fflHPLC<7) 
^ttj« i m h \)x.f-j\,T$ yr-tT-b^ts7-7 o 

BSS*ifci:#i4.*i4«*DNABfjtttliaiS^ J: 
-oT^fSTD-ytiyNV/Uvx >y hffiTWttajti^T 

a»rn--/«£»*ias0i3 1 mmiz lx fronts 

[0 1 08] H»15 

(Rjo«a<oinw) mmmit) < 4 ) tawc. eatr 

f-^yA-4ifc:l oft, 9 o*. -»sa ( 2 5"C) ft 
BLfcJaWiHttWl lXTn-77\"( m 

»U &*«rn-77M£;v<7* l J^-fe'-i'3>' 
RJEK&t*:, *Ott*9 0fi\ &tf-l!ft£j£§-£*:7- 

o-rrw-f toviT«. ^nwit^ijftJtrD 

-7*7 M *%t3bHMEf: H8*09l3!S*Sfc-*£ 
o-7**ffi<0f-^-;wat<^^RJEti3 0i]-C{5H» 

<rrr<a-7TV4 ammm i o^tn=jfc^r . 7 o%s 
[0109] mmme 

( i ) jj»atwi*> ( i ) mf ( 2 ) t&<mmzi 
xrv-rrisjm&wmzmvKtfjmzmM 

[0 110] (2)ro-?PNAO^« 

Tieie»-^7&tx8<7)ssie?ii^*t-.S7-Dx-f 

»(PNA) (B*/<— b7-r^7* (flOttSO 
Lfc. Cl<y)PNA«N5|5S (DNA<7)5' *5gtCffl^) 

3kbLXN3$ttztt-tl>&ffmxZiiX^h. £KSL 

?m-%8<?> p n Ara-yi,mn^ i <r> p n ato- 



7 

n Cys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH-ACTGGCCGTCGTTTTACA c 

mm^ : 8 

N Cys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH-ACTGGCCGTTGTTTTACA c 
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(3) b j y\) y-p—izx h p n A7"o— y<7)Pitti. a 

±ie#^c7)PNArn-y$: 1 00m 1 <D0. lwt% 

b y y/i*a&mzwmim.tf8 o u Mt%&mz®m 

U &tve;/'J*i;y7. 5wt%, E*7. 5wt 
%. . 5wt%. StJf±IB-JK^ 

( I ) T^fl&r-fef-Uy 7/1^3-^ : 7-fe 

*\sJ-)VEH ; JHSJF7r^ V^S^U (flc) ttK) 1 

w t %^^tf7K^^±iep n aco n v y^ammn 
?giwiDtT, PNAra-ycoa^jis* 5 8^Mt^2. 

i3KflI|SU:. Z<7)mft<D<mmJM3 0-~5 0dy 
n/cmcOSefflrtT'&O, ££f£gtel~5cpscO$G 

[0 111] .T<7)PNArn-7'}£$&*£, HJgf?ij2 
<7) ( 3 ) lclS«L-tOi:|5]«fcLT±ie ( 1 ) X'ftf&l 

[0112] %&±m7V y*<r> l D±aiKrf^S>7t OOP 
NArD-7M<7)DttBfi{i^2 4 p 1 
[0 113] (4 ) -?u-;*yy%.fc 

S Hat^^-^SiOS^T^. #7X«£ 
1M NaC \/50mW)>mmW. (pH7. 0) 
iSiTtifofU ;OX««c9PNA£M«jS#:£5S£ 
KftV^Lfc. <XOT'^'7^KSr2%'>^Jfil?t7^7'5 
y*M+K;rS L T 3 B$raa U yo y^f- yyw&& 
ft-?*:. 

[0114] ( 5 ) A^yj^-fe'-vgyRje 

kh## 7 <r> p n a t mmmt&m%m -*« 

DNASrDNA@»)^jS;aT'^B!cL, 5 ' *SI:o-^ 
$yJ*S^$-ti-T«ISHbL^-*MDNA^t#^. ^CO 
SM-WNAjlOmMijyKM (pH7. 
0) nMt%l£olZ®Ml (}g?fcllm 

1 ) , iWDNAafa+(c±E (4) X'Wz7u-y*y 

yymLKPUhru-7TV4 ami. m&(25 
°c) X'i2\%ffljsj 7V yj-e-v 3 yzmzfr-itz. 
%<m., yo--7TV4*\ ommvmm®. (ph 

7.0) ^jST-a^LTPNArn-rt^Wyj^ 
Xt^^oit-^DNASrav^L^. «STD- 

77W coxx>v homm.*. mmmM. ma 

ARGUS 5 0 ;W;®*h-?X m)#m) Z 

itzm$2mmwimzm^x%M.uz. 

[0115] ( 6 ) asm 

«liHt--*g! DNAt^?7ft'iili 7 CO P 

N A/D-n-ii 2 4 0 0cOS7tftt'J>-57t^tMLT 
1 JS£ 5 X-7 v 1-Wil*1l1-&Wm^ 8C0 P NATO 
-TffS^^l 1 OOT'&o*:. W±<0^i;*^P 
N A 7 1^ ±-C^^fflffl14c0-*« D N A £ WHWKtf? 



[0116] tfz'U -fvyj -V-i/ 3 y'&<7). &XX 
Um (») *tM) £fflvvct&&L*:. 

*Hlfi0<)t^.i>ro-y7i^-f -cu, 

a ) &«<»xx>y vtmjvmxh^x . &tz*m& 

#'&2 0 0 w mOlEHrtdJ,^ Z k % 

b) m%thZ*yhk<7)mzli. ®5 0um<7)X^- 
zm<0. &*<r)ZXv hti^mm^iLLX^l 
zt. 

c ) xx-y hcofjtfWffi-yX^hZttftyhfrtti:-? 
tz. 

[0 117] <I^.IfcU:Tu-77M±T'Vvf 7W 
A XUzX^y h<omffim*' J nb*kh±.X'W>X^ 

[oils] sgt^vr yvyj-e-t/ayRim. 

-?-comco*R{Eco-*«D N AC0^4(CfflV ^ 
-77W iOA^y 7 F.co^iiJSrJ: *)®%lz'noZ 

ttfTZtz. ttzm±i>®mmm< . 

[0119] ^rfcPN A7o-7cox-+f-y M£#Hlfe0i| 
IX-ntzra-^TV-i^X^y h^^^mMt 
tyt,frX'%^J)\ *^BMA.{iP N ArP-TdD N A 

9 . P#t07j<?§ttc0M^=§-^<7)^ Vs. -y M4ffi?ScO 

X\^i>coktmZti&. 

[0120] mmm7 

(mizx.X*>>m£mAUz7v-77l>-4m7y y 

xtttfyxmRommmzmm ) 

( 1 ) is&LWifr^htiyXmm (5 0mmX5 0m 
m) 2wt%*K'(b^NU > 7A^?g&ffl^Ta^ 

ftLfc. i«yiJ^Lfcy7yft^i (r-/y 
v-h'dr^rubVl-hy^hJf^^^y) Sr-ttfx^y^ 
7 7 U V^J ( fS^=S : K BM4 0 3 ; fl^C^nm 
^ttiS) ?:lwt%^frr2,5 0wt%^^y-;l,7l< 

?M^SjaTT'3^MtfL. ±ie^7Wb^i+^ 

mzxtya-f-x-mfiL. 100X1X5^1}^ 

m% ixmmmmizx^ mx itz . 

( 2 ) Wzt-Xy? 7 7 9 ZSIitl D E E P - U V 

l^'xh (7'7>y?-?yv7xm*tfm.vy'xy) m 

,S,=S:BK-739P; ffB^ft^ft^tti}) SrXt 

yo~9 xmUkvMWif ^umttch^ izm i , 

Cic0^«?r*-y bri/-hT8 0*CT5^iaiDfiLTS5 
•ft$^c. DEEP-UVE*^a$rfflv^-Cl cmx 1 
cmcomiz. ®5lzm?>®%v xl^com. (X) 
*<1 OOjurn. S^x/KO^K^l OOjumXl 0 0 



(23) tfiW 1 1-1 87900 



m^x rn* >- s x -f &3feL . &v ^-c&ssr/k* y 
$<7)3!CMT\ xtryJM$£fflvvCilSsU St^K 
T"i5fcfr LTia^S^^tcl^* tit . tyfgSMR 

8 0'CT-3 0^ra»LTUxXh&*»t;$^. FJr5£ 
OEWr^x/W^ 5 0 OfflSttSfu RSti^x/W 
#75 7?7l- 'J ^A-CffiKSfifcaSStefat. 

[0 121] (3) 1 O/xMOO-r^VB^JS&A 
7>j"*x v hTV (ffi&Z, : B J C 6 2 0 : * \ 

yy (ft) m) m>??>?iziz®L. mmm 

1 Tffl^fcATVt/v'i -y h7°'J yj'OA'/;^'! >y h's 
>y H CS* Lfc. -?■ LTiJE ( 1 ) W ( 2) T-fflSSL 

ttUffl^ryy^c^u wmm^xMz, Tti&V's 
(ut^m) <,zv—y*>B*mmzmL 

tz. ■khl^i.iVfoWcry&l&mimOp 1 X'hh. 
$tcZCDrV>?CDBiii!,&Wmtbmmi±2. 5 m m"C 
1 0x/MO7SyF ITCOy|<^5rSii(7)-f 

y^yytfttjlU ±ier!J y^wv^y'i -y 

•yHtc^*LT, yByttg&Srffi&L*:'? 

xMzmmt&m^x.MzmLtz. zzx-v-m 

>BRlfTiS F I TC5:fflV^fc<7)(i7K?§ttt'^> 0 4 y 

vmicowmiz x ^xvxMz®%ztit:mft<oyimft 

[0 12 2] <4)3£tMt£| (-3^ (ft) ItM) t 
Gi)|S7^;l/^- (n-^jyBffl) , 
- (7 $ 7 F I TCJfJ) £8*U IWlOOi&O 

[0123] mmms 

( Sdfcffl 7 WfflK v vfcr o-77 U -I crymmRX/t 

( i ) mum t m&n-m&z x o 75 * ? v hv 7 x 

(BM) ttOfflgfcf&RU:. 

( 2 ) D N A7-n-7t tt 5 ' *^8<7)tKKS^ y y® 

ttcO*'J:fV- (g£?ij#^: 9) . BW#*9tf)#y:f 

v-tc« lt 1 [107 7 w jf f - f# 5 y f-«or n- 

7" <Efl#9: 10). mWMm^9ff)*0*V-£ 
MIX 2m<?>? 7 Isff-FtfiX-? vj-cr>7v-7 (IE 
««• : 1 1 ) ( ±X B^tt83&?t& HPLC/ 

u-K) tmit:. ie?ij##9^y^-^siE 



5IJ« X -*MDNAT-$>I»M1 3m P 1 8- s sDNA 

*iw«ris«-c**. tmzmm^: 9~i lama 
mm : 9 

5 ' NH 2 -(CH 2 )$ -0-P0 2 -0-TGTAAAACGACGGCCAGT 3 ' 
Wm^r : 1 0 

5' NH r (CH 2 ) 6 -0-P0 2 -0-TGTAMACCACGGCCAGT3• 

mm : 1 1 

6 •NH 2 -(CH 2 ) 6 ^D-PO 2 -0-TGTATAACCACGCCCAGT3 , 
(3) ±timm9-l lc0DNA7o-7tjisfLT 
^ffi*W ! fir-*«DNA^jRtfc. atCNaC 1 Z 
5 0mM<7)®&X-§StsTEmWi (pH8)C.#DNA 
7°a-7^y-*JiD N A imm&J&tf 1 0 QuMkft 
&£01ZW#1. DNA7-0-7?M&t/-*iiDNA 
»?KSr»Uv:. LTDNA7*n-7'£&tfi8i8l 0 
0m 1 (cMLT#^^DNATn-yi;ffitiW : 5r-*ii 
DNA£-frtf>fj$£l OOju UD^Tzg-^t. 

9 0°C*>f> 2 5iC*"CiS»«K 2«ISW»»tT» 

A 7U -y Ft»*8*fc. dOZlStiS&m* : 9-1 1 
<^DNA7o-7WWyiJ 7 H^#tf»«E*. /'J 
•b'jy7. 5wt%, SS7. 5wt%, f^-/yij3 
-;U7. 5wt%, St/HUieHK^ ( I ) X'mZtllT 
^\y>7tV^-)V ((Sn°p« : 7-fef-lxy-/PE H ; )l| 

W7r'fv^5*;K»)tti!) lwt%$-ttf*^?S 
(,zMl. '^7V ■■/ KOS:^t)K* { 8/xMi X o Iz 
ffl&Ltz, #^ODNATD-7wW7y y HSr^tf 
^it^^?Rft:tfO*®?S7Jlil5rixi> 3 0-5 0 dyne/ 
cm(0»T*!), *fc«aKt>l~5cps (EStt 
«W- : (ft) ttSS) «>KHl«rC*->fc. 

[0124] wz/wa&x. -y h ry y ^- (ffift« : 
BJC62 0 ; df-^yy (ft) ttH) ffl-fy^^yySr 

'J y HifM*%KU MI0lJl T'fflV^^'7^y'x y h 
7*y y^co^-y HtWLfc. i^±IE ( 1 ) SI/ 
( 2 ) "e#jSLfcBM#^5^aiSt*-y h ffSt 

lWBO^x^ (06coi 3 1 ) CflB&W:. <X«U 
##1 OODN Aro-^WW 7*y y H$-&tfJ§?S5r 
±El?"]a^'7xMc^«-t^.2?iJBB , 7x;l' (06CD 
13 3) (Cffi&U HtBJW^l l^DNAT-u-7 
WW 7*y -y HS:*t?J§?SS:±K2?iJleO'7x;HC^ 
thSmWxfr (06CO1 3 5) tfl«ftLfc. ^rfc 
loO^x/UcitLTMixWWyy -y K^?8tS:4|Hltt 
&IX$)1 0 0p lft^Lfc. i^lttl^iAO 

i!9fts^N-f 7y -y Yma±i>**amnm> 
(ci-j-Ox^rticjhSoTfcO, 7x^T-c7)yox 



(24) 



1 1-1 8 7 9 0 0 



3^S*--/ 3 y l2S8g£ ftft#>^> fc . 

[0125] mzmm 2 5 -c, ok 1 0 o%<nwm 

SlflC 1 2 B#faffi & . 7' a- 7(07 S 7 £ b "7 x /KAX 
%t57a-70lS&V>7 s y 

[0126] ( 4 ) mzWSL* 8 OXWtfckT 1 0 jm 

sue. »:oT««5r i%x.-?;-i\>7$.y*mmx'm 

[0 1 27] ±|£ (4) ^fttioT^x^ftcODN 
im&tht&>*7 x/KOJSBttJ: DSbKttiMSK ft 0 , 

[0128] ( 5 ) ifctN a C 1 5- 5 0 mMOjggT'-g- 
ttTEffiiS. ( p H 8 ) Kffi«#*9<0D N A7n--;7*fc 
5fe£«1itt<0-*«D N A 1 0 u M 

k** x o tcsw u zcr>®mz±m ( 4 > -wifc^x 
;ncx,-Kdf j"«**AUfc7 , o-rru>f zmmt. 8 

2 5 -Ct X' 2 BSSIjWT UIS U vf 7 'J ;M -t£ 
-va yKJSSrftft^fc. OV^T'2 0°Ct'l 0mM<7)N 
a C 1 i-tttTEWSm ( P H 8 ) T'gl££ 2 OtflBft 

[0129] ( 6 ) fttcN a C 1 £ 5 0 m McOjgJSt'-g- 
trTE»«( P H8. 0 ) fc» DHHM:^ 
U-bU»tSMItS, 2-**7l'-4. 6- 
t** (4-N. N-y^f/l<7Sy7i-;W h'UU^ 
A7^(*?'f H (WT r P2 j t«) 1 0 

MMtK&mzmmi. z?>ffi&*±xM>?i?xv 
b7v>?m<M wry* taan ix ±mm y ? ^*x 

■y 'J y^tfVW FtcKS Wtfc. ^^rJhiB ( 5 ) 

t^w ^ 4f-^3 yfctrftofcaHKfcJhEry y 

p l^ottfcUfctfte, ^*B&jt**fc*>(ca«l 0 

o %&mm+* y> *-rt-c 5 #iaftB l . f- + y^-n 

tCfiR»Lfc**«ia<0fiWM8 (iSp d p£ : I MT2 ; # 

y yA-x3t^^a^, m ■■ 1 o o<g. mmm 

m<?)7 4)V?-*j.-7 (MjB7^M-4 5 5nm 
H595nm (j§3§) s ^-f -y 7 5 5-6 2 0 
nnu WffltWT-y 4 )Vf-6 1 0nmH7 2 5 
nm ) SrAEffl) (CI CCDW7 (i8}p a p£ : C 

24 0 0-8 7 \m&h-?Xtm) t4*-~S7n 
(jftfrfe: ARGUS 5 0 -9 Alt 

K) **«U »**WKJ6*Lfc. ftfcWgxy Tli 
25/imX25i<m, ^7^-^3^x64, AR 



GUS 5 0OJ»Kl^W43iBR£U:. 

[0130] %<m%. mm^ 1 1 cod n k7u-y 
mn. 1200-150 ovymt^tfvmztuz. - 

#E*I## 9 O D N A 7 u-7Z m&Z-tt: V x )Ufrt> 

us. 9800-103 0 oo^ymmtwrnzti. ttz 
3500-390 onmmsifim^tvk. mz 
nm%s&%.zm%it:i:c:z>. tmmi ocodna 

[oi3i] ztit>cr>&&frh. *9mm&m7ri- 

a -fe-y 3 y^je^ff «r 0 i t , stie^JS-f 9 
fcS^ttWftii«aiK*»siwtttaj-r# iztm 

[0 132]H»9 

®mmm7B -7t <r>w& > 

( 1 ) *M(yl|8t|5l«(CtTK?iJ##9-l 1C0DNA 

[0 133] (2) E?lj##9~l lcODNATu-y 
fc« LT^fflffiWft 3 ^C0-*«D N A L 
7t. NaC 1 £5 0mM<Di!ST'*tfTE}§iR (pH 
8) fc±E3»H<0-*«[DNAt#*fl5«86& t l 00 

juMfcft&idfcJSWLfc. A7^i7 bryy^- 
(^p n p^.- BJC620 ; Jf-^yy (1*) ttSS) ffl^fy 
7?y?£3MmML. &«<?>4y79y7t,z±M<03 
acO-*S3D N A?M£3t» L , »fi^J 1 TfliV 
;ky'x y h 7 'J y ^ cO'v -y H tH« Lfe . i £Jhf d 

( 1 ) -cflMWdHKfcry y^t-b-y h sm»* 

9—1 lODNAro-y^-^fCV^^x^fc^tt 
T#«*^«fflft9ft-*«DN A«:*tf««* 1 o^>7 
x/Kco§ 1 0 0 p 1 -^offil&Lfc. i<0^T#»7x 

xay^S^-v- 3 y(ifi^$ix-f. t/i7*o-7"r^ 

<o&>yxMzmmzKi&2vz><z w&comnz&te 
[0134] (3) mzmmmsbmmiztx^x^ 

tcfcv^N-f y y ^-f Hf->- 3 yRj6£fTft*rt£fcfc, 
jt^WKtsifc-c-'wry-yHottaj^ffftofc. * 

CO^*. ^T^xyW^gSOO-l 0 3 00c?)5SS 

ioi35)mmmio 



(25) 



«WP 1 1-1 8 7 9 0 0 



( 1 ) HJfc0l]7 bmmzlXfjyfVhV ,9X^9 
[0 136] (2) Z0)mL<7y7y •v?-?hV<y?Ztf 

fflR £ fix »i Hossic u v * y>fta£?r& -> fc . 
£<0B»jflrcT9 7 ?v h y -y ?x*II<o*fc*tt- $S9MI 

*tt*js»fttt2 2* x-h^xmnmix-vktz^y-,? 
[0137] (3 ) mzmmitmmzLxv-rs. 

VB, Rl/TiS F I TCOyf^SSrfflVvt^x/l^) 

m,mmm^tirz&mzm^<xhx<. tsLb 
<o«*-(t*rai«-e<o— smasaifc tt*?x u^£t£> 

§^dt=5rtC &*0^x/W=&*?>fe§}lrti§iK£ 

[oi38] mmmi 1 

O*0>S*M V? v'x -y hgtfCTfW&LTfcfcEffl* 
fflv ^70-77 M OHBAtttOttJIJ ) 
( 1 ) HitW7k|i|«tLTy5 y^Vby -y^XSrfiS 

[0 13 9] (2) TS/gfcgteU^XL^UJ 
(N-/3- (75/xf-;U) - r -7S y7ot7H* U 

^h^^yy) Mrtr^?v*v7"i;y^ (iSift 

* : K BM6 0 3 ; fiitM&nJBI&gttS) Slwt 
%£W"t6 10wt%^^y -/McSateSfflTC 3 B# 

Lfc. •o\,*"CZ0>ffiRW7H'iSx'yhrV>fi~- (ft 
S&: BJC620 (1*) 4tS) ffl-T 

y 9 turn i . hm^ i t-ffl v ^7^^ 

?<9^7 Ffc§» Lfc. *K±m ( 1 ) Tffl*U:»K 
{>7V>?l,Z4*-ybl. Vx)U£ttlX*h*i'&1j s Dll 

mmztitzisy >ik&faz-ktsi'y>* ?rv yym 
®m&mm8bmmizixm&it:. z<nm^2s 
°c aai oox<ofiiseaHit3o*ftBtfc<o^, 



[0 140] (3)*WWS^4-(7W 
SN'7x-;H y^-V-Y (7;PKy -yf-aiS) 2r5w 
t % D M S OJg»fcS««K# 5wt%t^SJ: 3£J§ 
BL. £<3»»£Jje<2) t»U^?yi7 
hr'J^mx^ClOOp lo'oML, owe 
3 0'C, i^JK 1 0 0%*)Mfigg»fc:£«£ 28$|§]ftg 

x/K7)iKfflC"?W 5 K*HIAU:. 
[014 1] (4) DNA7o-7'kLT5' ^JSO* 

&&Uz 1 ssflwo* y ^v- (mm^ 1 2 > . u 
jhw- 1 2 y :f-?-£*t UT 1 HO;* ? u*?- K** 

sx-e-y^wo-T' (ie?"j## : 1 3) . Rimtm 

m 2<0^yd-7-^LT2ffl^^U^f-HA>'SX 
(KM** : 1 4 ) (£TB*«f= 

#f : 1 2-1 4cOJSaffi?iJk 'J y^-J/'OflBS** 
7. 

ffi?J#^- : 1 2 

5 ' HS- (CH 2 ) 6 -0-P0 2 -O-TGTAAAACGACGGCCAGT 3 ' 
BH*9 : 1 3 

^ ' HS- (CH 2 ) e-O-POj, -0-TGTAAAACCAOGGCCAGT 3 ' 
KH#9 : 14 

5 ' HS- (CH 2 ) 6 -0-P0 2 -0-TGTATAACCACGCCCAGT 3 ' 
( 5 ) 10m MO y y«HWR fcJJEIWIS* 12-1 
4eO#*<9DNA7o-7£fc&i8Jga*l OuMbtch 

■«W8 t|B|aMctT±E ( 3 ) TfBSLfc»»0?xA' 
$^/cDNA7*n-7^?S(i. ^xyKOHaaS^^fi 1 ) 

x;Wrtfc±xoTfeOs ?nX3^«^-y 3 y|iI 
ic7)S«$-3 0-C, SSI 0 0%Wfi 

SJ-^W #^<y5DNATD-7co^-;l^S&#^ 

ten****:. 

[0 142] (6) S5lJ#"tl 2c7)DNA7 , D-7't*f 
LT^ffl«W=Sr-*«DNA*^jftl^ NaClSr5 
0mM<7)iiST'-^tfTE^?gt. i<?D-*S[DNA^fik 
^S* J 1 0//Mk^SJ:a(C?§»L^. Cc7)j§fgt± 

c < 5 ) Ti#* d NAyv-m&m&mm i , s o 

'C- 2 5 °C x T' 2 mSirtfX (MB t , A^f y y 4f- 
y3>5:lf^. SCNaC 1 5: 1 OmMOmST*^ 
tfTE?g?8i ( P H8) £fflVvC20XrC20#ISB!«£ 

[0143] (7) A^ry-yh't^fy^-^b-ht 
■Cttt46Tit**»t4lia'C»4YOYO-18:Na 
C 1 5riftK5 0mMT*trTE*»fc:. MmW&ifil 0 



(26) 



flfBIH 1 1 1-1 8 7 9 0 0 



uMtzixoizmmuz ( P H8) . zmwam 

(2) tHfCU^^yi'yNr'J^^-Cl 
C ( 6 ) *>«ffl£ff$:oitg««*'**A'fc. 1 0 0 p 

i-j^mi. mmatnmzixm^m^&i 

[0 144] -e^J&g, E?lJ#-^l 4c7)DNA7°n-7' 
MM Stffc^x /l^&fcL A y ? *7 > Y b nam 

mo. 1800^2000 (7)m%a&&tffflmztit: . - 

614, 7 5 00-8 0 0 0O3ift&S*^Big£fU *3t 
IE?i)#-f 1 3<0DNA7o-7*m$tt-)x;W^ 

3ioo~33o ocom^^'s^^n^. WC 

HfflSrTE^»7SS:ffl^T3 5°CT1 OftfSlft^LTIS 

[0145] i*i^>^tS**>4>. *HSIWfcffiSrn- 

4 -fe'-i^ a ySlE^tf =5r 3 £ t &X'% . JEfcSWS-f - 9 
t ^ffi»^»fi<l«»S:1*SWft:«jaj-CS S £ t 

[0146] gfftffl 1 2 

( i ) mmi i mmzLxmmm 2-1 4<od 

[0 14 7] (2)itfiJ#f 1 2-1 4 0DNA7-0- 
Tlc*] LTg£fflMW$r 3 DNA£-£-fi£L 
fc. N aC 1 £ 5 0mMOig£T'&tfTEjMfc±fe3 
^«-^DNA£«.*«D«K#l 0AtMt=Sr4«K 
*JKLfc. **J#*<0-*«DNA}S»OpHli8-C* 
A7;k>'i7h7'jy^- (iSiftfc: BJC62 

0 ; df-v/y (1*) its) mv??y9*3wm 
U «-^o-Yy^^y^(c±ie<?)3a<o-*g[DNA?S 

S££*U gffcffl 1 TJ8V>JtA'7Vl^x -y h7*'J 

wvy Htaartfc. a^-tie ( i ) xmmbfzmmh 

/'J^fct'yM, E?lJ#-f 1 2-1 40DNATD 
-7>'fS£ LT n h bX&* ^mWi^- 

^DNASr-ttfjg^lo^x^trog: 1 00p 1 

it&K* mcommtmx'* izt m^-> 
[oi48] o) mzmmi itnmzLx&v* 

ft. IHtWl lfcFWfctTYOYO-liBMPfr^x 
0 0 0^3MEoa3l£*HBB!!**ifc. i^it^^HtBT" 

v-7ru4co&'>*MzmmzButM'%zmi. & 



V xMzm^XTa-y'tKRM'MZm'Zit, tlx 

Rmm^mmtax * i. £ t **wbs *i£ . 

[0149] HJfe^J 1 3 

( BM^j&S$£x;tf^ggAfflOiI?lto§«LT^ 
x /Kcx^df i/%zmX t £«2r fflv vfcr u-7'7 U 
-f<?>Mi*) 

( i ) mmm7(T) < 2 ) vs&tzmixy? vtthv 
[0150] ( 2 ) mmiff) ( 1 ) <oie«tca->T, 

rohVl-h'J^ Hryy?^) SrStfi'? V* yr»J V 

( : K B M 4 0 3 ; «^*I*fl5Wrtt 
RXOlwt 9S*»»£SSTC 1 tiffflOm IX , K 

Ti^JB«+fc±E ( 1 ) Tffl*UfcB«S:SfiTT3 
OftlffifilU **5aH*T»ifflffi*ffii»U SXtfz 
SKT*£Nl£U 1 2 0T:T-5W<.-?U ?x;HS 

ffltcx^jf i>-mzmx uz. zwm&x'BMim&fciz 
tt-Th®mm95- ti^mzK^mx'^*). ttz^ 
*/um<7)Mzm-&mm\±3 3' tmti^t^m 

yymxnmtz z 1 izi ->x t> •> x/ugs^x** 

[0151] ( 3 ) ±taH»j80 ( 3 ) &tf ( 4 ) fc 
EttLfc*ffiK«->T, E?'J#"f: 9-1 lODNAT 

[0152] ( 4 ) Il*iJ#^9 1« tT*B*lflWr«SS 
**t4 -*«D N A £ D N A gM^f£KT^j£ L , 

5' *®c^-*fy-;UT5vyy^-£^t-Cxb7 

^^□-^'5y£^L^Wb-*MDNA£# . 
Jt. ^<5DSM^ft-*^DNA£NaC 1 £5 OmMOgl 
flET*trT E ( p H 8 ) tcft 2 ju M t * 4 
i3Wf)SL/t. iO»«KLhia (3) TflfcDNAT 
o-^S^»«Z£»a 8 0'C*^ 2 5XJ4T , 2«BI 

tz. ^(OWTa-yr^A £1 OmM NaC l/TE 
W(pH8) £ffl^T2 9'C-C2 0^ISgfe?*LTr 

a-rsfflffcA-fry^xL^ofc-^aDNA* 
atv^Lfc. JWc^^jstpjatLT^^x/^^co 

[0 153] (5) MS 

d n a fc -y ^xhimm^ 9 « D 

N Aro-ySr^S-ti-^^x^^iS 5 0 0-94 

oo<r>mM.tmn%:titz. ttzwmm o^dna 

rn-7*£^$-g-Jt 7 x;W*^ U 2 8 0 0 -3 4 0 0 
0&3flbFWfc3*i*fcIS»91 lcDDNATa-X 

se^s-ar/s^i/i^^tti 2 o o-i 5 o onmnn 

1 OmMNaC 1/TEfjHRfc (pH8) ^fflV^TKK 
3 5'CT'l 0»ISBK»Lfcfci*. Be?iJ#-f 1 OtfODN 



(27) 



ftffls?- 1 1-1 8 7 9 0 0 



frfrhTu-zTTV-i fcfljwt fc/vf 7' 'J y FOtKWt) 
«<0l*IWW:«iai4«rfiB-C* * £ fc . 
[0 154] 

&bfc, J.o-»Wf bAXvhZ&.lZlt&Zk%l 
\,ZXX 7 f -f yy-th Z t S . £ fc ^O^TffiSrffl 

[0155] 3Et£*»S(Cj:tlUr^ft«IMic^^T<>ti 
W1MHCBW & i 9 £ < mm* s J: 0 JEWctHETO 
$:7n-:r7U-f *fc-Hi£JBv*S 

aofflatfiKTs*. nmizzora-y'Tuj 

[0 156] *fc*«!BfcJ:iitf, 7n-7*7W«0ll 

wrkm&mi z t x\ ifflwo-mwi 
4. 

mmm^ztx-mm^mm. m&m&#r> 

X 0 - «<0 J5»«ft*n!raK & o fc . 
[0 157] 

[SW*] E?'J#^ : 1 
E?iJc7)«$ : 1 8 
E*'J^3! : ftK 
: -*«! 

SJIOWB : flfi«0«K r^DNA 
ft«tt« : 5 ' ^St^tf-^* 5 ^ 
191 

ACTGGCOGTCGTTTTACA 
E?iJ#^ : 2 
Eflltf>*5 : 1 8 

mmm ■. mm 
mm : -*« 

fflicotf $s : 5 ■ *mzi-*~)vm^&m 

ACTGGCCGTTGTTTTACA 
E?'JO£$ : 1 8 

mm<m : mm 
mm : -*« 



mmm® ■ awm mdna 

ACTGGCCGCTTTTTTACA 

mm : 4 

&ncD£Z : 1 8 

e^s : mm 
mm : -*a 

E?'J 

ACTGGCATCTTGTTTACA 
E»^ : 5 

se?yo^$ : 1 2 
e^s : gas 
mm ■■ -** 

em 

GCCTGATCAGGC 
mm : 6 
E?iJ?)££ : 1 0 
: SB! 

mm •. -*« 

EH 

AAAAAAAAAA 
E?J## : 7 
EJIJOSS : 1 8 

mmw : mm 
mm : -*a 

h*Dy- : OMR 

E?<J?)ffl» : fffi^SK MPNA 

m<W8®: N' »y^f>( i/»HfcMB£ 

E5fl 

ACTGGCCGTCGTTTTACA 
E»^ : 8 
E^J^ft$ : 1 8 

&mw ■. mm 
mm ■. -*« 

EW^«8l:«W)aM MPNA 

mn 

ACTGGCCGTTGTTTTACA 

mm* ■■ 9 
mmzz : 1 8 
mwm : mm 
mm : -#* 
h*oy- : mm. 



(28) 



ftfflsf- 1 1-1 8 7 9 0 0 



TGT AA AACGACGG CCAGT 

b*»* ■ i o 
mmcD%2 : 1 8 
mmm ■. tm 
mm : 

5*1 

TGT AA AACCACGG CCAGT 
S?IJ## : 1 1 
Se?iJcO*$ : 1 8 

mm : -*« 

mmcom®. •. mdna 
mm® : 5 ■ *»=7 5 s&m& 
mm 

TGTATAACCACGCCCAGT 
Hfll** : 1 2 
itfiJOJSS : 1 8 

mmnw : m 
mm ■. -*« 

5' *ffilc^^-;US* J IS^ 



K?liiO*$ : 1 8 



TGT AAAACGACGG CCAGT 
Bfl## : 1 3 
E5lJ^*$ : 1 8 

u^oa : tm 
mm : -*« 

mmnwrn m<otm mdna 
mm 

TGTAAAACCACGGCCAGT 
K*J## : 14 



h^rox- -.mm. 

TGTATAACCACGCCCAGT 

[01 ] A'^y'i . y y KS:fflV>T7 , D-7'rH 

[02 ] 01 W^/Py'i y h^ y b'cOA- MSBfiHH 

[03] HIS^J 3 ICB << 7fSCJ;-5t7 

fit, S^OEMJffifcfctftttf-S^?-?**. 
[04 ] |?JS0 ; iJ4fcfeV>TAy;Pvx 7 hffiKioTT 

fit. SagOHHR*tSr*fJt-fl»/57-CS)S. 

[05 ] ( a ) *^t*^sro-yru^<o-iiife 

®«<OW&¥ffi0-C*&„ 

(b)05 (a)<OBB«Bfffl0-e*i... 

[06] ^*tCT8{Cfe{tl»^ y-f'f V?1iW)Wm 
X'foh. 

1 0 1 
103 
1 04 
105 
1 07 
1 09 

111 

1 1 3 
1 1 5 

1 1 6 Wm?>&ft%Til'$i-m?B&2tlX^l 
3S$^7 H 



i, ii 1-2 mm 



1 1 7 
1 1 9 
1 2 1 
123 



[06] 



«f 1 3 1 




(29) 



&BS¥1 1-1 87 9 00 



[01] 



[02] 



(DNAtfcteSP) 




o 

CD 

S 6 



[03] 



(a) 



105 



104 ea \ J 



T 



111-2 



103 



113 116 



117 



[05] 



(b) 



' "1 . I 1 1 1 > 1 I I . . 

; i j 

! i i 
j i ! 1 
1 i ' 

! * J- 


, r . 


: 

-XL-J 
W /' 

in 




i ! i 
i I 1 

+ 1 1 

i i ! ,y 

...... ^ 


* 
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\~^< 1 

1 1 

*/r • 1 t 

r, . i . . . i 











r 

B 



□ □□□□□□ 

□ □□□□□□□ 

□ □□□□□□□ ~f 

□ □□□□□□□ 

□ □□□□□□ afc; 



2 7 

2 5 



(A) 




(o) : aafr& 

(b) : 



(B) 



0.2 0.4 0.6 0.8 1.0 U2 
DNA gff (mg/ml) 



U 16 



[04] 



1.5 



8 1 
u> 
cm 
<c 

s< 0.5 



(a) 



(b) 
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.... 1 > t , 





100 



©0 

DNA * (bp) 



200 



250 300 



(o) i 

(b) x m&m 



